Errata 



Title & Document Type: 1740A Oscilloscope Operating and Service Manual 

Manual Part Number: 01740-90909 
Revision Date: August 1976 



HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, semiconductor products and chemical analysis 
businesses are now part of Agilent Technologies. We have made no changes to this 
manual copy. The HP XXXX referred to in this document is now the Agilent XXXX. 
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SAFETY SUMMARY 



The following general safety precautions must be observed during all phases of operation , service , 
and repair of this Instrument. Failure to comply with these precautions or with specific warnings 
elsewhere in this manual violates safety standards of design, manufacture t and Intended use of the 
instrument. Hewlett-Packard Company assumes no liability for the customer's failure to comply 
with these requirements , 

GROUND THE INSTRUMENT. 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical 
ground The instrument is equipped with a three-conductor ac power cable. The power cable 
must either be plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet The power jack and mating plug of the power cable meet 
International Electrotechnical Commission (IEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel Do not replace components with 
power cable connected Under certain conditions, dangerous voltages may exist even with the 
power cable removed To avoid injuries, always disconnect power and discharge circuits before 
touching them. 

DO NOT SERVICE OR ADJUST ALONE. 

Do nol attempt internal service or adjustment unless another person, capable of rendering first aid 
and resuscitation, is present 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. 

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosion) 
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall 
be done only by qualified maintenance personnel using approved safety mask and gloves 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 

Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification to the instrument. Return the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual Instructions contained in the warnings must be followed. 

WARNING I 



Dangerous voltages, capable of causing death, are present in this instrument. 
Use extreme caution when handling, testing, and adjusting. 
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General Information 



SECTION I 

GENERAL INFORMATION 



1-1. INTRODUCTION. 

1-2. The Hewlett-Packard Model 1740A is a dual- 
channel, 100-MHz, delayed sweep oscilloscope de- 
signed for general-purpose bench or field use. The 
dual-channel vertical deflection system has 12 cali- 
brated deflection factors from 5 mV/div to 20 V/div. 
Input impedance is selectable (50 ohms or 1 megohm) 
to meet various measurement requirements. The 
horizontal deflection system has calibrated sweep 
rates from 2 s/div to 0.05 ps/div and delayed sweep 
rates from 20 ms/div to 0.05 ps/div. A 10X magnifier 
expands all sweeps by a factor of 10 and extends the 
fastest sweep to 5 ns/div. In alternate or chop modes, 
the trigger-view control feature will display three 
signals: channel A, channel B, and trigger signal. This 
allows correlation of the time between the trigger 
signal and the channel A and channel B signals. With 
the A VS B control, an X-Y mode of operation is 
possible. The channel A input (Y-axis) is plotted versus 
the channel B input (X-axis). 



1-3. This manual contains installation and operating 
instructions, as well as maintenance information for 
the Model 1740A. Instrument specifications and pro- 
cedures for verifying proper operation are included. 
Procedures are also included for adjusting the instru- 
ment to its performance specifications. Schematic 
diagrams, the theory of operation, and troubleshooting 
information are provided for use in maintaining the 
instrument. 



1-4. Th is section of the manual contains | the perform- 
ance specifications for the Model 1740 A, and a list of 
the options available. It also lists the accessories sup- 
plied with the Model 1740A and other accessories that 
are available. Instrument and manual identification in- 
formation are also included. 



1-5. SPECIFICATIONS. 



1-6. Table 1-1 is a complete list of the Model 1740A 
critical specifications that are controlled by tolerances. 
Table 1-2 contains general information that describes 
operating characteristics of the Model 1740A. 



1-8. ACCESSORIES SUPPLIED. 

1-9. The following accessories are supplied with the 
1740A: 

One Blue Light Filter, HP Part No. 01740-02701 
One Front-panel Cover, HP Part No. 5040-0516 
One Accessory Storage Pouch, HP Part No. 1540- 
0292 

Two 10:1 Divider Probes, HP Model No. 10006D 



1-10, ACCESSORIES AVAILABLE. 

1-11. The following accessories are available for the 
1740 A: 

Model 10002A 50:1 Divider Probe 
Model 10004D 10:1 Divider Probe 
Model 10007B 1:1 Divider Probe 
Model 10020A Resistive Divider Prove Kit (Divi- 
sion ratios mf 1.1, 5.1, 10.1, 2 0:1, 50:1, and 100:1) 
Model 10173 A: RFI Motal Moo h Contrast Screen 
Model 10140A: Collapsible Viewing Hood 
Model 197A: Oscilloscope Camera (Requires a 
Model 10376A Adapter for mounting on 1740A) 
Models 1001 A, 1002A, and 1114A: Testmobiles 
(All accept the Model 1740 A and provide mobile 
stands for the oscilloscope) 

1-12. 1 OPTIONS. 1 

1-13. The options listed below extend the usefulness 
of the Model 1740A. 

OPTION 001. Option 001 replaces the standard de- 
tachable power cord with a captive power cord. There 
are two standard options available that install a special 
CRT in the standard instrument. The only difference 
between the optional CRT and the standard CRT is the 
phosphor used in the CRT. Option 007 uses P7 phos- 
phor and Option Oil uses Pll phosphor. 

OPTION 090. This option omits the two Model 10006D 
divider probes normally supplied as accessories. Other 
probes listed under Accessories Available, which are 
more suitable, may be specified. 



1-7. Any change in the specifications due to manufac- 
turing, design, or traceability to the U.S. National 
Bureau of Standards will be listed on a manual change 
sheet included with this manual. The manual and 
manual change sheet supersede all previous infor- 
mation concerning specifications of the 1740A. 



OPTION 101. Option 101 is designed for optimum per- 
formance with the HP Model 1607A Logic State An- 
alyzer to provide both digital logical state and analog 
electrical analysis. (Refer to Section IV for circuit de- 
tails and Section VI for a list of replaceable parts in 
Option 101.) 
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OPTION 102. Option 102 is Option 101 with an addi- 
tional special adapter plate (HP Part No. 5061-1213). 
The special adpater plate is used to attach the 1740A 
and 1607A instruments together as a single unit. 

OPTIONS 900 - 903. Options 900 through 903 are 
special cord, options. The connector configurations 
are shown in Section II of this manual. 

1-14. INSTRUMENT AND MANUAL IDEN- 
TIFICATION. 

1-15. Instrument identification by serial number is 
located on the rear panel. Hewlett-Packard uses a 
two-section serial number consisting of a four-digit 
prefix and a five-digit suffix, separated by a letter 



designating the country in which the instrument was 
manufactured. (A = U.S.A; G = West Germany; J = 
Japan; U r Unit Kingdom.) 

1-16, This manual applies to instruments with a serial 
prefix number as shown on the title page. If changes 
have been made in the instrument since this manual 
was printed, a "Manual Changes" supplement supplied 
with the manual will define these changes. Be sure to 
record these changes in your manual. Backdating 
information in Section VII adapts the manual to in- 
struments with serial numbers lower than that shown 
on the title page. Part numbers for the manual and the 
microfiche copy of the manual are also shown on the 
title page. 



Table 1-1. Specifications 



VERTICAL DISPLAY MODES 

Channel A; channel B; channels A and B displayed 
alternately on successive sweeps (ALT); channels A 
and B displayed by switching between channels at 
an approximate 250 kHz rate with blanking during 
switching (CHOP); channel A plus channel B (alge- 
braic addition); and trigger view. 

VERTICAL AMPLIFIERS (2) 

Bandwidth and Rise Time at all deflection factors 
from 0°C to +55°C. 

BANDWIDTH: 3 dB down from 6 div reference signal. 

DC-Coupled: dc to 100 MHz in both 50Q and 1 MU in- 
put modes. 

AC-Coupled: approx 10 Hz to 100 MHz; 1 Hz with 10:1 
divider probes. 

BANDWIDTH LIMIT: limits upper bandwidth to approx 
20 MHz. 

RISE TIME: <3.5 ns, measured from 10% to 90% points 
of a 6 div input step. 

DEFLECTION FACTOR 

Ranges: 5 mV/di v to 20 V/div (12 calibrated positions) 
in 1, 2, 5 sequence, accurate within 3%. 

Vernier: continuously variable between all ranges, 
extends maximum deflection factor to at least 50 
V/div. UNCAL light indicates when vernier is not 
in the CAL position. 

POLARITY: channel B may be inverted, front panel 
pushbutton. 

DELAY LINE: input signals are delayed sufficiently to 
view leading edge of input pulse without advanced 
trigger. 

INPUT COUPLING: selectable AC or DC, 500 (dc), or 
ground. Ground position disconnects input connector 
and grounds amplifier input. 

INPUT RC (selectable) 

AC or DC: 1 MO ±2% shunted by approx 20 pF. 

50 Ohm: 500 ±3%; SWR <1.4 at 100 MHz on all 
ranges. 

MAXIMUM INPUT 

AC or DC: 250 V (dc + peak ac) or 500 V p-p at 1 kHz or 
less. 

50 Ohm: 5 V rms. 

A+B OPERATION 

Amplifier: bandwidth and deflection factors are un- 



changed; channel B may be inverted for A — B oper- 
ation. 

Differential (A— B) Common Mode: CMRR is at least 
20 dB from dc to 20 MHz. Common mode signal 
amplitude equivalent to 8 divisions with one vernier 
adjusted for optimum rejection. 

VERTICAL MAGNIFICATION (X5) 

BANDWIDTH: 3 dB down from 8 div reference signal. 

DC-Coupled: dc to approx 40 MHz. 

AC-Coupled: approx 10 Hz to 40 MHz. 

RISE TIME: <9 ns (measured from 10% to 90% points of 
8 div input step). 

DEFLECTION FACTOR: increases sensitivity of each 
deflection factor setting by a factor of 5 with a maxi- 
mum sensitivity of 1 mV on channels A and B. 

TRIGGER SOURCE 

Selectable from channel A, channel B, composite, or 
line frequency. 

CHANNEL A: all display modes triggered by channel A 
signal. 

CHANNEL B: all display modes triggered by channel B 
signal. 

COMPOSITE: all display modes triggered by displayed 
signal except in Chop. In Chop mode, trigger signal is 
derived from channel A. 

LINE FREQUENCY: trigger signal is derived from 
power line frequency. 

TRIGGER VIEW 

Display internal or external trigger signal in 
Alternate or Chop mode, channel A, channel B, and 
the trigger signals are displayed. In channel A. or 
B mode, Trigger View overrides that channel. Inter- 
nal trigger signal amplitude approximates vertical 
signal amplitude. Ext trigger signal deflection factor 
is approx 100 m V/div or 1 V/div in EXT -HO. 
Triggering point is approx center screen. With 
identically timed signals to a vertical input and 
the Ext trigger input, trigger signal delay is 2.5 ns 
±1 ns. 

HORIZONTAL DISPLAY MODES 

Main, main intensified, mixed, delayed, mag X10, 
and A vs. B. 
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Tabic 1-L Specifications (Cont'd) 



General Information 



MAIN AND DELAYED TIME BASES 

RANGES 

Main: 50 ns/div to 2 s/div (24 ranges) in I, 2, 5 se- 
quence. 

Delayed: 50 ns/div to 20 ms/div (18 ranges) in 1, 2, 5 
sequence. 



Accuracy 



Sweep Time/Div 


‘Accuracy 


Temp Range 


XI 


X10 


50 ns to 20 ms 


±3% 


±4%) 


0°C to +15°C 




±2% 


±3% 


+15°C to +35° C 




±3% 


± 4 % 


+35 °C to +55°C 



*Add 1% for 50 ms to 2 s ranges. 



MAIN SWEEP VERNIER: continuously variable be- 
tween all ranges, extends slowest sweep to at least 5 
s/div. UNCAL light indicates when vernier is not 
in CAL position. 

MAGNIFIER (X10): expands all sweeps by a factor of 
10, extends fastest sweep to 5 ns/div. 

CALIBRATED SWEEP DELAY 

DELAY TIME RANGE: 0.5 to 10 X Main Time/ 
Div settings of 100 ns to 2 s (minimum delay 
150 ns). 



DIFFERENTIAL TIME MEASUREMENT ACCURACY 



Main Time Base Setting 


'Accuracy 
(+15°C to +35°C) 


100 ns/div to 20 ms/div 
50 ms/div to 2 s/div 


±(0.5% + 0.1% of full scale) 
±(1% + 0.1% of full scale) 



*Add 1% for temperatures from 0°C to + 15°C and 
+35°C to +55°C. 



DELAY JITTER: <0.002% (1 part in 50 000) of maxi- 
mum delay in each step from +15°C to +35°C; 
<0.005% (1 part in 20 000) from 0°C to +15°C and 
+35 °C to +55°C. 

TRIGGERING 

MAIN SWEEP 

Normal: Sweep is triggered by internal or external 
signal. 

Automatic: bright baseline displayed in absence 
of input signal. Triggering is same as Normal 
above 40 Hz. 



Single: sweep occurs once with same triggering 
as Normal; reset pushbutton arms sweep and 
lights indicator. 

DELAYED SWEEP (SWEEP AFTER DELAY) 

Auto: delayed sweep automatically starts at end of 
delay. 

Trig: delayed sweep is armed and triggerable at end of 
delay period. 

INTERNAL: dc to 25 MHz on signals causing 0.3 divi- 
sions or more vertical deflection, increasing to 

1 division of vertical deflection at 100 MHz in 
all display modes (required signal level is 
increased by 2 when in Chop mode and by 5 
when X5 vertical magnifier is used). Triggering 
on Line frequency is also selectable. 

EXTERNAL: dc to 50 MHz on signals of 50 mV p-p 
or more increasing to 100 mV p-p at 100 MHz 
(required signal level is increased by 

2 when in Chop mode), 

EXTERNAL INPUT RC: approx 1 MO shunted by 
approx 20 pF. 

MAXIMUM EXTERNAL INPUT: 250 V (dc + peak ac) 
or 500 V p-p ac at 1 kHz or less. 

LEVEL and SLOPE 

Internal: at any point on the positive or negative slope 
of the displayed waveform. 

External: continuously variable from +1.5 V to —1.5 V 
on either slope of the trigger signal, +15 V to —15 V 
in divide by 10 mode CIO). 

COUPLING: AC. DC, Main LF REJ, or Main HF REJ. 

AC: attenuates signals below approx 20 Hz. 

LF Reject (Main Sweep): attenuates signals below 
approx 4 kHz. 

HF Reject (Main Sweep): attenuates signals above 
approx 4 kHz. 

TRIGGER HOLDOFF (Main Sweep): increases 

sweep holdoff time in all ranges. 



CALIBRATED MIXED TIME BASE 

Dual time base in which the main time base drives 
the first portion of sw r eep and the delayed time base 
completes the sweep at the faster delayed sweep. 
Also operates in single sweep mode. Accuracy, add 
2% to main time base accuracy . 



A vs. B OPERATION 

BANDWIDTH 

Channel A (Y-axis): same as channel A. 

Channel B (X-axis): dc to 5 MHz. 

DEFLECTION FACTOR: 5 mV/div to 20 V/div (12 
calibrated positions) in 1, 2, 5 sequence. 

PHASE DIFFERENCE BETWEEN CHANNELS: <3°, 

dc to 100 kHz. 
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Table 12. General Information 



CATHODE-RAY TUBE AND CONTROLS 

TYPE: Hewlett-Packard, 12.7 cm (5 in.) rectangular 
CRT, post accelerator, approx 15 kV accelerating 
potential, aluminized P31 phosphor. 

GRATICULE: 8 X 10 div (1 div = 1 cm) internal, non- 
parallax graticule with 0.2 subdivision markings 
on major horizontal and vertical axes and markings 
for rise time measurements. Internal floodgun 
graticule illumination. 

BEAM FINDER: returns trace to CRT screen regard- 
less of setting of horizontal, vertical,, or intensity 
controls. 

Z-AXIS INPUT (INTENSITY MODULATION): +4 V, 

>50 ns width pulse blanks trace of any intensity, 
usable to <10 MHz for normal intensity. Input R, 
1 kQ ±10%. Maximum input ±20 V (dc + peak ac). 

REAR PANEL CONTROLS: astigmatism and trace 
align. 



NOTES: 

1. DIMENSIONS ARE FOR GENERAL 
INFORMATION ONLY. IF DIMENSIONS 
ARE REQUIRED FOR BUILDING 
SPECIAL INCLOSURES. CONTACT 
YOUR HP FIELD ENGINEER. 

2. DIMENSIONS ARE IN MILLIMETERS AND 
(INCHES). 



GENERAL 

REAR PANEL OUTPUTS: main and delayed gates, 0 V 
to >+2.5 V capable of supplying approx 5 mA. 

AMPLITUDE CALIBRATOR (0°C to +55°C) 




Output Voltage 


1 V p-p into >1 MQ 
0.1 V p-p into 500 


±i% 


Rise Time 


<0.1 /us 




Frequency 


approx 1.4 kHz 





POWER: 100, 120, 220, 240 Vac, ±10%; 48 to 440 Hz; 
100 VA max. 

WEIGHT: net, 15 kg (28.6 lb); shipping. 15.7kg (34.6 lb). 
OPERATING ENVIRONMENT 
Temperature: 0°C to +55°C. 

Humidity: to 95% relative humidity at +40°C. 

Altitude: to 4600 m (15 000 ft). 

Vibration: vibrated in three planes for 15 min. each 
with 0.254 mm (0.010 in.) excursion. 10 to 55 Hz. 
DIMENSIONS: see outline drawing. 




35 (1 3/8) J , 



284 (1 1 3/16) - 
335 (13 3/16) 





ri 




' 


<■ — 


REAR 
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Installation 



SECTION II 
INSTALLATION 



•2-1. | INTRODUCTION. 



2-7. POWER REQUIREMENTS. 



2-2. This section contains information and instruc- 
tions necessary for installing and interfacing the 
Model 1740 A Oscilloscope. Included are initial inspec- 
tion procedures, power and grounding requirements, 
installation instructions, and procedures for re- 
packaging the instrument for shipment. 

2-3. INITIAL INSPECTION. 



2-4. This instrument was carefully inspected both 
mechanically and electrically before shipment. It 
should be free of mars or scratches and in perfect elec- 
trical order upon receipt. To confirm this, the instru- 
ment should be inspected for physical damage in- 
curred in transit. If the instrument was damaged in 
transit, file a claim with the carrier. Check for supplied 
accessories (listed in Section I) and test the electrical 
performance of the instrument using the performance 
test procedures outlined in Section V. If there is dam- 
age or deficiency, see the warranty in the front of this 
manual. 

WARNING 



Read the Safety Summary at the front 
of the manual before installing or 
operating the instrument. 

2-5. POWER CORDS AND RECEPTACLES. 



2-6, Figure 2-1 illustrates the standard configuration 
used for HP power cords. The HP part number directly 
above each drawing is the part number for an instru- 
ment power cord equipped with a connector of that 
configuration. If the appropriate power cord is not 
included with the instrument, notify the nearest HP 
Sales and Service Office and a replacement cord 
will be provided. 

STD-002-07-76 



HP POWER CABLE PART NUMBERS 



8120 1692 
Option 902 


8120-0696 
Option 901 


8120-1703 
Option 900 


8120-1521 
Option 903 


• 


• 


A 


V 



INPUT POWER RECEPTACLE TYPES 



Figure 2-1. Types of Power Source Receptacles and 
Applicable Input Power Cable Part Numbers 



2-8. The 1740A can be operated from any power 
source supplying 100 V, 120 V, 220 V, or 240 V 
(±10%), single phase, 48 to 440 Hz. Power dissipation 
is 100 VA maximum. 



CAUTION 



Instrument damage may result if line- 
voltage selection switch is not correctly 
set for the input power source. 

2-9. The instrument is normally set at the factory for 
120- volt operation. To operate the instrument from any 
other ac power source, proceed as follows: 

a. Verify that Model 1740A power cable is not 
connected to any input power source. 

b. Stand instrument on rear legs. Use a blade- 
type screwdriver to position line-voltage selection 
switch through opening in bottom cover. (Figure 2-2 
shows switches set for 120- V operation.) 

c. For 220- V or 240-V inputs, replace fuse FI with 
0.5 A siow-blow fuse supplied with instrument. 

d. Connect input power cable to power source. 



r 



© 



v 




© 

J 



1740A-200-07-76 

Figure 2-2. Line Voltage Selection Switch Settings 

2-10. REPACKING FOR SHIPMENT. 



2-11. If the instrument is to be shipped to a Hewlett- 
Packard Sales Service Office for service or repair, 
attach a tag showing owner (with address), complete 
instrument serial number, and a description of the 
service required. 

2-12. Use the original shipping carton and packing 
material. If the original packing material is not 
available, the Hewlett-Packard Sales/Service Office 
will provide information and recommendations on 
materials to be used. 



O LINE. Switch turns instrument power on 
and off. 

O LINE INDICATOR. Indicator lights when 
the instrument power is on. 

Q BEAM FIND. Pressing this pushbutton in- 
creases the intensity and compresses the 
display within the viewing area. 

O BEAM INTENSITY. Controls the- brightness 
of the CRT display. 

© FOCUS Adjusts the writing beam for the* 
sharpest trace Always keep this display 
focused to prevent damaging the CRT in- 
ternally 

©i SCALE ILLUM. Adjust the CRT background 
illumination for good contrast between the 
background and the graticule. 

O ALT. Ch . mm i A and B signals are displayed 
alternately on consecutive sweeps. 

O Channel A. Displays the channel A input 
f igna! 

O Channel B. Displays the channel B input 
signal. 

O & O a>b. Pressing both channel A O and chan- 
nel B O displays the algebraic sum of the 
channel A and channel B input signals. If 
the channel B display is inverted (press 
CH B INVT © an A minus B display 

results 

© CHOP. Channel A and B signals are dis- 
played simultaneously by switching bet- 
ween channels at a 250-kHz rate. 



o TRIG view. Displays the selected internal 
or external trigger signal at a fixed sensi- 
tivity of approximately 100 mV div ur 
! V div with EXT - 10©. TRIGGER 
LEVEL o positions the display vertically. 
Center screen indicates the trigger thres- 
hold level with respect to the trigger signal. 

\LT © or CHOP © is selected, three 
signals splayed channel A, the sel- 

ected trigger signal (at center screen), and 
channel B. 



© MAG X5. Magnifies the vertical presenta- 
tion five times, and increases the maxi- 
mum sensitivity t" I mV div. The hand- 
width is decreased to -10 MHz. 



© BW LIMIT. Reduces the bandwidth of 
channel A and channel B to approximately 
20 MHz. 

© CH B INVT. Inverts the polarity of the 
channel R signal. In A+B©& ©mode, 
pressing CH B INVT © results in an A 
minus B display. 

o TRIGGER A. Selects a sample of the chan- 
nel A signal as the trigger signal when 
I NT EXT © is in INT. 

© TRIGGER B. When in INT. a sample of the 
channel B signal is selected as the trig- 
ger signal. 

■V © COMP. When the display mode- is set to 

channel A, channel B, ALT, or A+B, the © & 
sweep is triggered by the displayed signal. 

When in ('HOP. the sweep is triggered by 
the channel A signal only. 

© AC. Selects the input coupling and imped- i 

ance for the vertical amplifiers. In the AC 
position the dc component of the input 
signal is blocked. The lower 2-dB limit 
is approximately )<> 1 1/. 

GND. The input signal is disconnected 
from the amplifier, and the amplifier input 
is grounded. 

DC. All elements of the input signal are I 

passed to the vertical amplifier. The input 
impedance is approximately 1 megohm 
shunted by 20 pF. 

5053 The input signal is dc coupled, an j the 

input impedance is 50Q, Bull the lever 1 

forward and down to select this position. 

Do not apply more than 5 V rms to the 
input connector. 

© VOLTS/DIV. Selects the vertical deflection 
factor in a 1. 2, 5 sequence from 0.005 V 
div to 20 V div. accurate within 3% with 
vernier © in the ( A I , position. i 

o Vernier. Provides continuous control of the 
deflection factor between calibrated 
VOLTS DIV ranges Vernier range is at 
least 2. -*i to I. 

© UNCAL. Lights when the vernier control 
is out of detent position to indicate 
V( >1 .TS DIV is un calibrated 




INPUT. BNC connector to apply external 
signals to the channel A (Y) and channel 
H (X) amplifier. Impedance and coupling 
are selectable by©. Do not apply more 
than 250 V (dc + peak ac) or more than 
500 V p-p ac at 1 kHz or less. 

POSN. Controls the vertical position of the 
display. 

CAL 1 V. Provides a 1-V peak-to-peak 
(within 1%) square-wave voltage signal 
recurring at an approximate rate of 1.4 
kHz (100 mV peak-to-peak when termi- 
nated in 50Q). 

GROUND POST. Convenient chassis ground 
connector. Useful to ensure a common 
ground with equipment under test. 

POSITION. Coarse © and FINE © ad- 
justments position the display horizontal- 
ly. 



AUTO/NORM. AUTO sweep mode (push- 
button out). A free running sweep provides 
a bright display in the absence of a trigger 
signal. 

NORM sweep mode (pushbutton in) 
requires an internal or external signal to 
generate a sweep and must be used if the 
input frequency is less than 40 Hz. 



SINGLE. Sweep occurs once with the same 
triggering as in NORM. After each sweep, 
the trigger circuit must be manuallv RE- 
SET©. 



RESET. Momentary pushbutton that arms 
the trigger circuit in the single-sweep 
mode. After pressing RESET©, the sweep 
can be triggered by an internal or exter- 
nal trigger signal or by rotating the TRIG- 
GER LEVEL control © through zero. 

Reset Lamp. When lit, indicates the trigger 
circuit is armed. Lamp goes off at the end 
of the sweep and remains off until the 
trigger circuit is again armed by pressing 
the reset button. 

MAIN. Selects main sweep for horizontal 
display. Sweep rate and triggering are 
selected by the main-sweep controls © 
© . and © - © . 



© A VS B. Selects an X-Y mode of operation 
with channel A input (Y-axis) plotted 
versus channel B input (X-axis). Vertical 
positioning is adjusted by channel A 
POSN©, and horizontal positioning is 
adjusted by POSITION © and FINE©. 

OPTION 101. Deletes the A VS B function 
and adds logic state display. When the 
Model 1740A is connected to a HP Model 
1607A Logic State Analyzer, pressing 
STATE DSPL © displays a 16-word 
table of 16-bit words. 

© MAG X10. Magnifies the horizontal display 
10 times, and expands the fastest sweep 
time to 5 ns/div, maintaining a sweep 
accuracy within 3% at room temperature. 

© MAIN TIME/DI V. The inner knob controls 
the main-sweep rate, which is indicated by 
the numbers displayed in the knob skirt 
opening. Sweep accuracy is within 2% (un- 
magnified) at room temperatures. 

© DLY'D TIME/DIV. The outer rotating 
section selects the delayed -sweep rate, 
which is indicated by the marker on the 
outer knob. Sweep accuracy is the same as 
with MAIN TIME/DIV. An interlock is 
incorporated so the delayed sweep is al- 
ways faster than the main sweep. When 
rotated out of the off position in the MAIN 
mode©, a portion of the main sweep is 
intensified indicating the length and delay 
position of the delayed sweep with respect 
to the main sweep. 

© SWEEP VERNIER. Provides continuous ad- 
justment of main sweep TIME/DIV bet- 
ween calibrated positions, extending the 
slowest sweep to 5 s/div. 

© UNCAL. Lights when SWEEP VERNIER 
© is out of the CAL detent position, and 
indicates that the sweep is not calibrated, 

© TRIGGER HOLDOFF. Increases the time 
between sweeps and aids triggering on 
complex displays such as digital words. 



© & © TRIGGER LEVEL. Selects the voltage level 
on the input trigger signal where the sweep 
is triggered. With external trigger signals, 
the trigger level is continuously variable 
from +1.5 V to — 1.5 V on either slope of 
the input trigger signal; +15 V to —15 V in 
EXT + 10 © mode. With internal trigger 
signals, the trigger level selects any point 
on the vertical waveform displayed. 
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© & © POS/NEG. Two-position pushbutton switch 
that selects the slope of the (EXT© or 
INTO' trigger siganl used to start the 
sweep. 

O LF REJ. Atten uates internal or external 
trigger signals below approximately 4 kHz. 
This is useful to condition high-frequency 
signals for best synchronization by elimi- 
nating unwanted high-frequency signals 
such as power line interference. 

© HF REJ. Attenuates internal or external 
trigger signals above approximately 4 kHz. 
This is useful to condition low-frequency 
signals for best synchronization by elimi- 
nating unwanted high-frequency signals 
such as RF. 

© & © LINE. Selecting both LF REJ © and HF 
REJ © removes all EXT © input or 
INT © displayed signals from the trigger 
circuit and applies a power-line frequency 
signal for triggering. 

© &. © AC/DC. Selects ac or dc coupling of the 
input (EXT © or ©i or displayed (INT 
© or©) signal to the trigger circuit. The 
DC position must be selected for signals 
below approximately 20 Hz. 

© & © INT/EXT. INT selects a. sample of the inter- 
nal vertical signalchosen by the TRIGGER 
source Q or©, while EXT selects the 
signal at the EXT TRIGGER © or ©in- 
put for application to the main trigger 
circuit. 



© & © EXT * 10. Attenuates EXT TRIGGER © 
or © input signal by a factor of 10. 

© & © EXT TRIGGER. BNC connector for external 
trigger input. Input impedance is approxi- 
mately one megohm shunted by approxi- 
mately 20 pF. Do not apply more than 
250 V (dc + peak ac) or 500 V p-p ac at 
1 kHz or less. 



© DELAY. The DELAY control provides a 
variable delay time from 0.5 to 10X the 
MAIN TIME I ) I V settings of 100 ns to 2 s. 

o DLY'D. Selects delayed sweep for horizon- 
tal display. 



o MIXED. Selects main and delayed sweeps 
for the horizontal display. The first portion 
of the sweep is at the main sweep rate, 
and the second portion of the sweep 
(starting point chosen by DELAY o ) is 
at the delayed -sweep rate. 

© SWEEP AFTER DELAY AUTO/TRIG. Selects 
the method of starting the delayed-sweep 
when in main intensified, delayed, or 
mixed mode operation. In AUTO, delayed 
sweep starts immediately after the delay 
interval, which is the product of the DE- 
LAY © dial reading (div) and the main 
TIME DIV© reading. In TRIG, the de- 
layed -trigger circuit is armed after the 
delay interval and delayed sweep must be 
triggered by either an internal or external 
trigger signal. 

© Z-AXIS INPUT. BNC connector for inten- 
sity modulation of the CRT display. A 
+4- volt, *50-ns width pulse blanks a trace 
of any intensity. Do not apply more than 
±20 V (dc + peak ac). 

© TRACE ALIGN. Screwdriver adjustment to 
align the horizontal trace with the grati- 
cule. 

© ASTIGMATISM. Screwdriver adjustment 
used in conjunction with FOCUS Q to 
achieve a clean, sharp spot or trace. Ad- 
justment is easier with a stationary spot. 

© LINE INPUT. Connector for the power cord. 

© MAIN GATE OUTPUT. Provides a rectan- 
gular output of approximately *2.5 V 
coincident with the main gate. 

© DLY'D GATE OUTPUT. Provides a rectan- 
gular output of approximately +2.5 V 
coincident with the delayed gate. 

© - © 1607A INPUTS. Option 101 only. 

© HORIZ. X-axis input from HP Model 
1607A. 

© VERT. Y-axis input from HF 1 Model 1607A. 

© Z-AXIS. Intensity input from HP Model 
1607A. 

© FUSE. 1 A 250 V SLO-BLQ for 10Q-V or 
120- V operation. 0.5 A 250 V SLO-BLO for 
220- V or 240-V operation. 
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SECTION III 
OPERATION 



3-1. 



INTRODUCTION. 



3-7. Adjust trace alignment as follows; 



3-2. This section provides general operating instruc- 
tions for Model 1740A. Front- and rear-panel controls 
and connectors are identified and described in figure 
3-1. An initial turn-on procedure, operators calibration, 
trigger selection table, and procedures for obtaining 
basic displays are also included. The index numbers 
after control and connector names in the text are keyed 
to Figure 3-1. 

3-3. TURN-ON PROCEDURE. 



WARNING 



Before turning on the oscilloscope, read 
the safety summary located at the front 
of this manual. 

3-4. To turn on the Model 1740A, perform the fol- 
lowing steps: 



a. Obtain a display as described in the turn-on 
procedure. 

b. With vertical POSN control © align trace 
with center graticule line. 

c. With a screwdriver, adjust TRACE ALIGN © 
(on rear panel) for best trace alignment with graticule 
line. 

3-8. Adjust astigmatism and focus as follows: 

a. Select A VS B © and lower BflAM INTEN- 
SITY © to a low level. 

b. Position spot near center of CRT with POSN 
© and POSITION © controls. 

c. Adjust FOCUS O and ASTIGMATISM © 
(on rear panel) for the smallest round spot. 



a. Turn all control knobs to the 12 o'clock posi- 
tion except verniers © and SWEEP VERNIER © 
should be in CAL position; TRIGGER HOLDOFF © 
on MIN. MAIN TIME/DIV © fully clockwise. 

b. Verify pushbuttons out except A O, A ©. 
and MAIN © 



c. Press LINE swit ch O ; L INE indi cator © 
should light. Afller CRT warm"up, a free-run ling trace 
)serv 



should he observ ed near cent e r screen. 



d. Increase (or decrease) BEAM INTENSITY © 
to comfortable viewing level, and adjust FOCUS © as 
necessary for sharpest trace. 



3-5. 



OPERATOR CHECKS. 



3-6. A few checks and adjustments may be required 
to verify that the Model 1740A is operating properly. 
If the oscilloscope is moved from one electromagnetic 
environment to another, the trace alignment control 
may need adjustment to align the horizontal trace with 
the graticule. Astigmatism and focus controls may 
need adjustment to obtain the sharpest display. Probe 
compensation may be required, since total input 
resistance and capacitance can vary slightly from one 
oscilloscope to another. 



3-9. Perform probe compensation adjustment as 
follows: 

a. Connect probe to be compensated to appro- 
priate vertical INPUT connector © and the CAL 1 V 
output©. 

b. Set VOLTS/DIV © to 0.1, MAIN TIME/DIV 
© to 0.2 mSEC, and input coupling © to DC. 

c. Adjust main TRIGGER LEVEL © fora stable 
display of the calibrator square-wave voltage. Display 
should have flat tops. Any distortion in presentation 
is caused by incorrect probe compensation. 

d. If overshoot or undershoot is present, turn 
screwdriver adjustment in probe for a flat-top pre- 
sentation (see figure 3-2). 

3-10. Perform vertical accuracy check as follows: 

a. Set controls to positions indicated in turn-on 
procedure. 

). Apply CAL I V © signal to channel A INPUT 
© connector using a BNC to banana plug adapter 
and a test lead with alligator clips. 

c. Adjust channel A VOLTS/DIV © to 0.2 V/div 
and MAIN TIME/DIV © to 0.2 mSEC/div, Square- 
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OVERSHOOT 



CORRECT 



UNDERSHOOT 



1740A-003 

Figure 3-2. Probe Compensation 

wave amplitude should be five major divisions within 
4%. For complete calibration check, refer to Section V. 

3-11. Perform timing accuracy check as follows; 

a. Apply an accurate calibration signal (such as 
from HP Model 226A Time-mark Generator) to the 
channel A INPUT ^ connector. 

b. Set controls to the positions indicated in the 
turn-on procedure except for MAIN TIME/DIV which 
should be adjusted to 0.5 pSEC/div. 

c. Set. marker on graticule line at far left with 
horizontal position control. Markers should line up ap- 




proximately with each graticule line across the CRT. 
The marker on the far right-hand side should be with- 
in 2 mm ofi Llie gialicule line. 



3-12. TRIGGER SELECTION TABLE. 



Table 3-1 will aid in determining the best trigger 
mode for various signal conditions. 



3-13. 



OBTAINING BASIC DISPLAYS. 



3-14. These procedures will aid the operator in 
becoming familiar with the operation of the Model 
1740A so commonly used displays can be obtained. 
Before performing the procedures, complete the turn- 
on procedure and adjust the following controls: 



Channel A TRIGGER A © 

Channel A coupling DC O 

Channel A VOLTS/DIV Q 0.05 

MAIN TIME/DIV Q 0.5 mSEC 

DELAY O fully CCW 



3-15. NORMAL SWEEP DISPLAY. 

a. Connect a Model 10006D probe to channel A 
INPUT O connector, CAL 1 V © output, and ground 
post ©. 



Table 3-1 . Display and Trigger Selection Table 



SIGNAL CONDITIONS 


DISPLAY MODE 


TRIGGER SELECTION 






A 




B 


COMP 


EXT 


I. Single Signals 


A or B 


OK 


or 


OK 


OK 


OK 1 


Applied to 














Channel A or B 


ALT' or CHOP 5 


OK 


or 


OK 


NG 


OK 1 


II. Time Related Signals 


ALT 




OK- 




OK- 


NG ;i 


OK- 


Applied to 














Channels A & B 


CHOP 




OK- 




OK* 


NG‘‘ 


OK- 




A+B (A— B) 


OK 




OK 


(©) 


OK 


III. Nontime Related Signals 


ALT 


NG 




NG 


© 


NG 


Applied to 














Channels A & B 















Assume time related signal applied. 

Time relation displayed. 

No time relation displayed. 

If COMP is selected in CHOP, switching 
overrides and selects A. 

Signal is only displayed on one channel. 



Triggers on algebraic sum or difference of 
signals. 

OK Useable trigger mode. 

Good trigger mode. 

(TK) Best trigger mode. 

NG Un useable trigger mode. 



OK 
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b. Adjust POSN to align base of square wave 
on the center graticule line, and adjust TRIGGER 
LEVEL © for a stable display. A square wave with 
an amplitude of two divisions and approximately five 
to nine positive-going pulses will be displayed. 

3-16, MAGNIFIED SWEEP DISPLAY. 

a. Perform paragraph 3-15 to obtain Normal 
Sweep Display. 

b. Adjust horizontal POSITION o to place 
waveform portion to be magnified on CRT center 
graticule (see figure 3-3). 




c. Press MAG X10 © and adjust horizontal 
FINE ® for precise placement of magnified display 
(see figure 3-4). 



3-17. 



DELAYED SWEEP DISPLAY?] 



a. Perform paragraph 3-15 to obtain Normal 
Sweep Display. 



trace is over trace area to be investigated. This is 
demonstrated in figure 3-5, 
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INTENSIFIED 

Figure 3-5. Normal Display with Intensified Area 



d. Press DLY # D © and note that intensified 
portion of trace is now displayed across entire CRT 
(see figure 3-6). 

e. DELAY o control may be adjusted to view 
other pulses in the pulse train. 




1740A-007 



b, Adjust delayed TIME/DIV © for 50 MSEC/ 
div, and observe intensified portion of square wave. 
Set BEAM INTENSITY ©control to a comfortable 
viewing level. 



Figure 3-6. Delayed Sweep Display 

3-18. MIXED SWEEP DISPLAY. 



c. Set SWEEP AFTER DELAY to AUTO and 
turn DELAY © clockwise until intensified portion of 




1740A-005 



a. Perform paragraph 3-15 to obtain Normal 
Sweep Display. 

b. Adjust delayed TIME/DIV © for 50 pSE C 
arid note intensified portion of square wave. Set BEAM 
INTENSITY ©to comfortable viewing level. 

e. Turn DELAY o clockwise until part of wave- 
form in second half of CRT is intensified (see figure 
3-7). 

d. Press MIXED © and observe that first portion 
of the display is at main TIME DIV © sweep rate and 
second portion is at delayed TIME DIV ® sweep rate 
(see figure 3-8). The transition point from main sweep 
to delayed sweep can he varied by adjusting DELAY 
control © 



Figure 3-4. Magnified Display 
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SECTION IV 



PRINCIPLES OF OPERATION 



4-1. IN TRODUCTION. 



4-2. This section contains functional descriptions 
keyed to simplified block diagrams. The block diagrams 
are drawn for function and do not show circuit details. 
Schematics and an interconnection diagram are located 
in Section VIII. 

4-3. VERTICAL SECTION BLOCK DIA- 



4-10, il n delayed sweep, the main sweep and the 



DELAY potentiometer drive the delay comparator. 
When the comparator conducts, it enables the set and 
trigger gates for delayed sweep. In the AUTO SWEEP 
AFTER DELAY mode, the delayed sweep starts when 
the comparator conducts. In TRIG SWEEP AFTER 
DELAY, the delayed sweep will not conduct unless a 
trigger signal occurs after the trigger gates are enabled. 



GRAM. (Figure 4-1.) 

4-4. INPUT ATTENUATORS. The attenuators have two 
functions: (1) they select the type of input coupling 
(5012, DC, GND, or AC), and (2) they determine the 
vertical deflection factor (5 mV/di v to 20 V/div) as 
selected by the front-panel VOLTS/DIV switches. Only 
contact strips and their actuating cams are contained 
in the attenuator assemblies. The major part of each 
attenuator is on the preamplifier substrate. The only 
passive attenuation is a X100 section preceding the 
discrete, dual-FET impedance converter in each 
channel. 



4-11. SWEEP AND INTEGRATOR CIRCUITS. The main 
and delayed sweep circuits initiate horizontal sweeps 
by the trigger signal applied to their inputs. Miller 
integrators produce the horizontal sweep ramps; 
their slop es are controlled by the fron t-panel TIME/ 
DIV switches. The outputs from the Miller integrators 
are applied through the Horizontal display mode 
switches to the horizontal preamplifier. 

4-12. The horizontal sweep is also compared to a 
reference, voltage by a ramp comparator that drives 
the reset circuit. The reset and hoidoff circuits control 
the timing sequence of the sweep ramp. 



4-5. VERTICAL PREAMPLIFIER. The preamplifier 
substrate (A3A1) performs the necessary control func- 
tions for both channels A and B, including six dc- 
actuated ranges of attenuation per channel. Along 
with the X100 section, this configuration provides 
12 calibrated levels of vertical sensitivity, ranging from 
5 mV div to 20 V/div. Peripheral circuitry includes 
control logic for the preamplifier substrate and a 
trigger-view amplifier, which routes signals from the 
external trigger input through the delay line and out- 
put amplifier. 

4-6. DELAY LINE. The purpose of this assembly is to 
delay the vertical! signal approximately 100 nano- 
seconds. This allows the sweep fJ trigger before the 
vertical signal reaches the CRT plates. 

4-7. VERTICAL OUTPUT AMPLIFIER. The vertical out 
put amplifier provides drive to the CRT vertical de- 
flection plates. 



4-13. HOLDOFF CIRCUIT. The hoidoff circuit estab- 
lishes a time interval at the end of the sweep that 
disables the trigger generator. The trigger generator is 
armed at the end of hoidoff and is ready for the next 
trigger signal. The duration of hoidoff is controlled 
by the TIME DIV setting and the TRIGGER HOLD- 
OFF control. 

4-14. HORIZONTAL PREAMPLIFIER. The horizon- 
tal preamplifier provides amplification for the sweep 
ramp. The horizontal POSITION control establishes 
a reference level for the horizontal sweep. Trace 
magnification (X10) is also accomplished in this stage. 
When the BP1AM FIND switch is pressed j ■ . ; ■ i ■ ■ 
current in the output stage of the pre amplifier is 
reduced and the horizontal output stage cannot drive 
the beam beyond the viewing area of the CRT. 

4-15. HORIZONTAL OUTPUT. The horizontal output 
stage provides drive to the CRT horizontal deflection 
plates. 



4-8. HORIZONTAL SECTION BLOCK DIA- 
GRAM. (Figure 4-1.) 4-16. GATE CIRCUITRY. (Figure 4-2.) 



4-9. TRIGGER CIRCUIT. The internal sync amplifier 
provides the signal for synchronization to the vertical 
signal. The set and trigger gates drive a current 
switch that starts the sweep. In the main AUTO 
mode, the bright-line auto circuit detects any absence 
of trigger signal and forces the main sweep to operate. 



4-17. The gate amplifier assembly contains the cir- 
cuitry necessary to control brightness of the CRT dis- 
play. An intensity control circuit is used for brightening 
or blanking the CRT when necessary. BP^AM FIND, 
and BEAM INTENSITY controls are part of the gate 
amplifier assembly. 
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4-18. HIGH-VOLTAGE POWER SUPPLY. 
(Figure 4-2.) 



4-19. The high-voltage power supply consists of a 
high-voltage oscillator, a high voltage transformer, and 
a rectifying circuit. The high-voltage oscillator pro- 
duces cathode, grid, and focus voltages for the CRT. 
A secondary winding on the high-voltage transformer 
provides voltage for the CRT cathode heater. 



4-20. The rectified CRT cathode voltage is sampled 
and fed back to the high-voltage oscillator. Changes 
in cathode voltage are fed back to the high-voltage 
oscillator, causing the amplitude of its oscillation to 
change. The change corrects the rectified cathode volt- 



age 



n turning it to t 



le normal operating value. 



4-21. The unrectified cathode voltage in the second- 
ary of the high-voltage transformer is applied to a 
multiplier assembly where it is multiplied four times. 
The multiplier output is connected to the CRT post- 
accelerator. 



4-22. LOW-VOLTAGE POWER SUPPLY. 
(Figure 4-2.) 

4-23. The low-voltage power supply operates from an 
ac power source. The ac line is applied to the input 
power circuit (100-, 120-, 220-, or 240-Vac operation 
is selectable). The input power circuit contains the ac 
line protection fuse. The ac input is applied to a step- 
down power transformer. 



4-24. Secondary outputs from the power transformer 
are applied to rectifiers and voltage regulator circuits, 
which convert input ac power to usable dc outputs of 
different voltage levels. 



4-25 Qi 



ZZI 



DETAILS. 



contacts A1S1A-E. With input coupling in the AC posi- 
tion (A1S1B closed. AlSlA, C open), the input signal 
is applied through capacitor A3C1 to the 1 -megohm 
input section in the preamplifier. The value of A3C1 
is such that signals below 10 Hz will be attenuated. 
In GND position (A1S1C closed; AlSlA, B open) the 
input signal is disconnected and the attenuator input 
is grounded through A3R1. In DC position (AlSlA, B 
closed; A1S1C open) a straight-through connection 
applies the input signal directly to the high impedance 
circuit of the attenuator. When input coupling is in the 
500 position (AlSlA-C closed), the input signal is 
terminated in 50 ohms. 

4-30. ATTENUATOR STAGES. The VOLTS/DIV 
switch activates various combinations of switch 
closures (A1S1.D-J) to obtain the 12 calibrated ranges 
of vertical sensitivity from 5 mV/div to 20 V/div. 
The input attenuator has a XI and a X100 position, 
and preamplifier substrate A3A1 has a XI and X10 
attenuator section followed by a second section pro- 
viding a XI, X2, X4 attenuation sequence that repeats 
four times through the 12 ranges of vertical sensitivity. 
In the 5 mV/div VOLTS/DIV position, the input 
attenuator is in the XI position and both attenuator 
sections' in A3Al are set to Xl attenuation. In the 10 
mV/div and 20 mV/div positions, the second attenu- 
ator section in A3A1 steps to the X2 and X4 attenuation 
ranges respectively. In the 50 mV/div position, the 
second attenuator section reverts hac k to the initial 
XI attenuation range, but the X10 attenuator in the 
first section of A3A1 is activated. For 100 mV div and 
200 mV div, the second attenuator section again steps 
to the X2 and X4 attenuation ranges. The input at- 
tenuator is next switched to the X100 position for the 
remaining six ranges from 0.5 V/div to 20 V/div, 
and the sequence described for Xl input attenuation 
is repeated. 



4-26. The following paragraphs provide a detailed 
explanation of individual circuits in the Model 1740A. 
Circuits that are identical for both channels are ex- 
plained for channel A only. 

4-27. ATTENUATOR ASSEMBLIES. (Sche- 
matic 4.) 

4-28. GENERAL INFORMATION The channel A at- 
tenuator is a cam-actuated switch assembly. Only 
contact strips and their actuating cams are contained 
in the switch assembly. The contacts short appropriate 
pads on the preamplifier circuit board and only the 
first five (AlSlA-E), controlling the input coupling 
modes (AC, GND, DC, and 50Q) and the X100 dis- 
crete attenuator, carry signal currents. The second five 
contacts (AlSlF-J) switch dc control voltages to the 
preamplifier substrate (A3A1) that switch attenuation 
on the substrate. 

4-29. INPUT. The input signal applied to channel A 
INPUT connector J6 is routed through appropriate 



4-31. VERTICAL SECTION. (Schematics 4, 
5, and 6.) 

4-32. GENERAL INFORMATION. Signal conditioning 
is accomplished primarily by two substrates: preampli- 
fier substrate (A3A1) and vertical output amplifier sub- 
strate (A5A1). The preamplifier substrate provides two 
pairs of differential outputs: the main vertical signal 
driving the delay line and the internal sync signal. The 
vertical output amplifier substrate provides the drive 
capability for the CRT vertical deflection plates. 

4-33. PREAMPLIFIER STAGE. Since channels A and B 
are almost identical, only channel A will be described 
in detail. Where channel B differs from channel A, the 
difference will be discussed. 

4-34. The input signal from the I-megohm input 
section is applied to a high-to-low impedance con- 
verter stage consisting of a dual field-effect transistor 
(FET) A3Q2 connected in a source follower configur- 
ation. The second half of the FET, A3Q2B, provides 
a current bias for the source of A3Q2A. Because they 
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are a matched pair, the current changes due to temper- 
ature variation track. Therefore, the source voltage of 
A3Q2A will not vary substantially with temperature. 
The FET balance adjustment, A3R11, ensures a zero- 
volt input to pin 10 of A3A1, the channel A input, 

4-35. The preamplifier substrate contains 31 thick- 
film resistors and three monolithic chips: channel A 
and B preamplifiers and a delay-line driver amplifier. 
Each of the preamplifier chips consists of 27 transis- 
tors, 23 diodes, and 34 monolithic resistors. These 
chips perform the conventional control functions of 
signal polarity, gain vernier, channel switching, and 
sync extraction; in addition, they control six ranges 
of vertical sensitivity. The gain chip is a four-transistor 
differential shunt-feedback amplifier that provides 
a current gain of eight and directly drives the 
balanced delay line. 

4-36. The output of A3A1 is connected to delay line 
A4. The bandwidth limit circuit shunts the delay line 
input, and by switching the appropriate capacitance 
across the line limits the frequency response to ap- 
proximately 20 MHz. Trigger view amplifier, A3Q6/ 
A3Q7, also at the input of the delay line, routes signals 
from the external trigger input or from the vertical 
internal, sync line through the delay line and Vertical 
Output Amplifier Assembly A5. In channel A or B 
DISPLAY, TRIG VIEW switch A3S1A replaces the 
main channel display with the triggering waveform. 
In ALT or CHOP, channel A, channel B, and the trig- 
ger signal are displayed. 

4-37. When BEAM FIND switch A12S1 (schematic 3) 
is pressed, current is applied through A3CR4, A30R5, 
A3CR6, and A3CR7 lowering sensitivity at the input 
to the delay line enough to return the trace to the 
viewing area of the CRT. 

4-38. Each channel has a vertical POSN control 
(A3R61 and A3R36) operated from the front panel. 
Vertical positioning of the viewed display is accom- 
plished in the appropriate preamplifier chip in A3A1 
by differentially varying the bias current in the main 
signal path. This results in shifting the differential do 
level of the vertical output plates and causes the trace 
on the CRT to move up or down. 

4-39. The display of an input signal applied to chan- 
nel B can be inverted by front-panel CH B INVT 
switch A3S1D. This function is accomplished by the 
channel B preamplifier chip in A3A1. 

4-40. With front-panel vernier controls A1R1 and 
A2R1 out of the CAL position, the gain of each chan 
nel is continuously variable over at least a 2.5:1 range. 
These resistors control current ratios determining the 
gain of analog multiplier sections in each channel. 
The circuitry is contained on preamplifier chips in 
A3A1. Channel B has a vernier interface circuit, 
A3Q21, that allows A2R1 to control channel B gain 
in both normal and A VS B operation. 



4-41. PREAMPLIFIER CONTROLS. (Schematic 6.) 

Vertical Control Switching Assembly A13 controls 
operation of substrate A3A1 on the vertical preampli- 
fier as described in the following paragraphs. 

4-42. Channel A Display. The channel A input signal 
is selected for display by pressing DISPLAY A switch 
A13S2B. Engaging A13S2B grounds the preset input 
(pin 4) of A3U2A, forcing Q high (pin 5). This state 
along with a high Q output (pin 5) from A3U4A 
Forces NAND gate A3U3C low (pin 8), which turns 
channel A on at pin 1 of A3A1. A voltage of 2.7 V at 
test point 7 indicates channel A is on; 4.7 V indicates 
channel A is off. 

4-43. Channel B Display. The channel B input signal 
is selected for display by pressing DISPLAY B switch 
A13S2C. Engaging A 13S2C_ grounds the clear input 
(pin 1) of A3U2A, forcing Q high (pin 6). This state 
is inverted by A3U3A (pin 3) to turn channel B on at 
pin 20 of A3A1. A voltage of 2.7 V at test point 5 indi- 
cates channel B is on; 4.7 V indicates channel B is off. 

4-44. Channel A+B Display. To algebraically display 
input signals applied to both channels, DISPLAY 
switches A13S2B and A13S2C are pressed simulta- 
neously; preset (pin 4) and clear (pin 1) hrputs of 
A3U2A are grounded, forcing Q (pin 5) and Q (pin 6) 
outputs high. These states are inverted by A3U3A and 
A3U3C to force both channels on (2.7 V at test points 
5 and 7). 

4-45. ALT Mode Display. When ALT mode is selected 
by DISPLAY switch A13S2A, alternate control pulses 
correlated to the horizontal sweep are routed through 
the saturated transistor switch A3Q10 and emitter 
follower A3Q12 to the clock input (pin 3) of A3LI2A. 
As A3U2A is switched by successive sweeps, channels 
A and B are turned on alternately. 

4-46. CHOP Mode Display. When CHOP mode is 
selected by DISPLAY switch A13S1C, channels A and 
B are alternately switched on as they were for ALT 
display by A3U2A, except in CHOP mode the clock 
signal for A3U2A comes from chop oscillator A3U1B-D 
through saturated transistor switch A3Q1 1 and emitter 
follower A3Q12. The chop oscillator runs continuously 
at 500 kHz; therefore, a single channel cycles on and 
off at 250 kHz. 

4-47. TRIG VIEW Mode Display. If either channel A 
or channel B display is chosen, pressing the TRIG 
VIEW switch A3S1A forces a low state on one input 
of NAND gates A3U3A and A3U3C. This condition 
ensures that both channels are off (4.7 V on test points 
5 and 7). The Q output of A3U4A (pin 6) is forced 
high by a low input. This state switches on transistors 
A3Q8 and A3Q9, thereby turning on trigger view 
amplifier, A3Q6/A3Q7. 

4-48. If ALT or CHOP modes are chosen, forced low 
states are removed from the inputs of A3U3A and 
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( and a divide by three counter, formed by 
A3U2A, A3U4A, and A3U3C, is switched by either the 
chop oscillator or alternate control line. In this manner, 
channel A, channel B, and the trigger signal are 
alternately switched on. 

4-49. Channel A Sync Circuit. Vertical Control Switch- 
ing Assembly A 13 contains the sync control switches 
necessary for selective internal triggering. 

4-50. Engaging TRIGGER A sync switch A13S1A 
grounds the preset input of A3U2B (pin 10), forcing 
Q high (pin 9). This state is inverted by A3U3D, 
placing a logic "0" on the channel A preamplifier 
sync control line (test point 8) through emitter 
follower A3Q14 to pin 13 on A3A1. Zero volts at test 
point 8 indicates sync A is on; 4.2 V indicates sync A 
is off. 

4-51. Channel B Sync Circuit. Engaging the TRIG- 
GER B Sync Switch, A13S1B, forces the clear input 
of A3U2B (pin 13) low causing Q (pin 8) to go high. 
This state is inverted by A3U3B, placing a low on the 
channel B preamplifier sync control line (test point 6) 
through emitter follower A3Q15 to pin 32 on A3A1. 
Zero volts at test point 6 indicates sync B is on; 4.2 V 
indicates sync B is off. 

4-52. Composite Trigger Circuit. When composite trig- 
ger is selected, channel A and B sync switches, 
A13S1A and A13S1B, are pressed simultaneously. 
In A+B display mode low states appear on both clear 
(pin 13) and preset (pin 10) inputs of A3U2B forcing 
both Q (pin 9) and Q (pin 8) to their high states. 
This condition forces the sync control lines low through 
A3U3D, A3Q14, A3U3B, and A3Q15 to pins 13 and 32 
on A3A1. With both sync paths on, the display is 
triggered by A+B. If channel B is inverted, sync B is 
also inverted. In ALT display mode, engaging A13S1A 
and A13S1B simultaneously removes preset and clear 
overrides from A3U2B and allows this flip-flop to 
switch from the alternate control signal generated in 
the horizontal section. This triggers channel A from 
the channel A signal and channel B from the channel 
B signal. If trigger view is also selected, triggering will 
change to channel A only. This is accomplished by 
grounding one input of A3U1A (pin 1). In CHOP 
mode, engaging A13S1A and A13S1B selects sync A 
only as the internal trigger source. Once again, pin 1 
of A3U1A is grounded. 

4-53. DELAY LINE ASSEMBLY. The output of pre- 
amplifier substrate A3A1 is applied to delay line 
assembly A4. The delay line has a differential imped- 
ance of approximately 180 ohms and provides a time 
delay of 100 nanoseconds which allows the internal 
sync signal to trigger the time base and start the 
horizontal sweep. Without the insertion of this time 
delay in the signal path, the sweep would start after 
the signal reached the vertical deflection plates of the 
CRT, and the leading edge of fast rise time signals 
would not be displayed. 



4-54. VERTICAL OUTPUT AMPLIFIER. (Schematic 5.) 

Vertical output assembly A5 consists of a vertical 
amplifier and output amplifier substrate A5A1. 
Vertical amplifier A5Q1/A5Q3, terminates the differ- 
ential delay line assembly A4 and translates the 
common-mode bias level to ground for the output 
amplifier substrate. A X5 magnifier, A5Q2 and A5Q4 ? 
increases the vertical gain by a factor of five, but with 
the bandwidth limited to approximately 40 MHz. 
Engaging MAG X5 switch A3S1B turns off A5Q2 and 
A5Q4 (normally saturated). This increases system gain 
by a factor of five and complementary circuitry on 
the preamplifier simultaneously diminishes position 
range by the same factor to maintain a consistent 
position control range. 

4-55. Substrate A5A1 contains nine thick-film resis- 
tors, one high-frequency monolithic chip, and two 
discrete transistor chips. It provides drive capability 
for the CRT vertical deflection plates and has a dif- 
ferential voltage gain in excess of 100. High frequency 
adjustments A5R24, A5R20, A5R19, and A5R22 con- 
trol the shape of the pulse response. 

4-56. HORIZONTAL SECTION. 

4-57. MAIN TRIGGER CIRCUITRY. (Schematic 7.) The 

internal sync signal developed on vertical preamplifier 
AS is connected to the base of A7Q9 and A7Q10 
through a cable. Shunt feedback stage A7Q11 drives 
emitter followers A7Q7, A7Q8, and A7Q12. The output 
of A7Q12 goes to display switch A7S3D and is used in 
the A VS B display mode. Transistor A7Q7 provides 
internal sync drive for main sweep, and A7Q8 provides 
internal sync drive for delayed sweep. When EXT 
trigger mode is selected, the input is from EXT TRIG- 
GER connector J1 of the front panel. This signal is ap- 
plied to INT/EXT switch A7S2E through EXT - 10 
switch A7S2F. When A7S2F is engaged, the external 
trigger signal is reduced by a factor of 10. 

4-58. The sync signal (external or internal) is applied 
to a two-path amplifier. The high-frequency path 
through A7Q4 and A7Q5, passes frequencies above 
4 kHz. The low-frequency path through A7t T l, passes 
all frequencies below 4 kHz. Both the high- and low- 
frequency cutoffs are determined by A7R5 and A7C6. 
With the LF REJ switch A7S2B engaged, the input to 
A7U1 is disconnected and only the high-frequency 
path is enabled. With HP" REJ switch A7S2G engaged, 
A7Q4 is biased off and only the low-frequency path 
is enabled. When AC. DC switch A7S2D is in its AC 
position, the dc component of the trigger signal is 
blocked. When both HF REJ and LF REJ are engaged, 
a line frequency signal from the power supply is 
applied to A7U1. The outputs of the two-path ampli- 
fier are summed at the base of A7Q1 and the emitter 
of A7Q1 drives the signal input (pin 14) of A7U2. 

4-59, The trigger level signal is applied to the level 
input (pin 1 1) of A7U2 through A7Q6. Integrated cir- 
cuit A7U2 contains a differential amplifier and three 
dual-input Schmitt triggers. The first Schmitt trigger 
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determines the end of sweep and disables the other 
two Schmitt triggers until the end of the holdoff period. 
At the end of holdoff, the holdoff comparator develops 
a reset signal that is applied to the first Schmitt trigger. 
This arms the second Schmitt trigger. The second 
Schmitt trigger conducts when the input trigger signal 
crosses the trigger level threshold. This arms the third 
Schmitt trigger that conducts when the input signal 
rec rosses the trigger level threshold. 

4-60. The input sensitivity on which A7U‘2 generates 
a trigger signal is controlled by A7R20 and input sync 
signal slope is controlled by main slope swatch A7S2A. 
A7S2A applies a ground to pin 16 for positive-slope 
triggering and +5 V for negative-slope triggering. 

4-61. The output of A7U2 (pin 1) is applied to a three- 
transistor current switch (A7Q19, A7Q20, and A7Q21), 
When AUTO NORM switch A7S1A is in NORM, the 
base of A7Q21 stays at +5 V and A7Q21 stays off. 
The bases of A7Q19 and A7Q20 are differentially 
driven from A7U2. The collector of A7Q19 going 
low starts the sweep. The complementary signal at the 
collector of A7Q20 enables the gate Schmitt (schematic 
12) and turns the gate on. Current switch A7Q13/ 
A7Q14 drives the RESET light and the bright-line 
auto circuit. 

4-62, The bright-line auto circuit consists of A7Q15, 
A7Q16, A7Q17, and A7Q18. When the AUTO/NORM 
switch is in NORM, no bias is applied to the emitters 
of A7Q15, A7Q16, and A7Q17, and the bright-line 
auto circuit is inoperative. In the AUTO position, a 
bias is applied to these transistors and the bright- 
line auto circuit is activated. As long as the trigger 
circuit is being switched at a rate above 40 Hz, A7C13 
will stay high and A7Q17 will remain off. When the 
trigger signal is lost, A7C13 discharges and A7Q17 
turns on. As long as the trigger signal is absent, the 
bright-line auto circuit loop operates as follows. When 
A7Q17 turns on, A7Q21 turns on and main sweep 
starts. When the sweep reaches +11 volts, the reset 
Schmitt trigger on A7U2 conducts forcing pin 6 low. 
This turns on A7Q 1 1 and A7Q15; A7Q17 and A7Q21 
turn off and the sweep resets. The sweep stays 
reset until the end of holdoff. At the end of holdoff 
pin 6 of A7U2 goes high, A7Q15 turns off and A7Q17 
turns on starting another sweep. This completes the 
cycle and sweep continues in this mode until a trigger 
signal is present, 

4-63. For single-sweep operation, SINGLE switch 
A7S1C is engaged. The SINGLE mode overrides the 
AUTO switch and also applies a bias signal of 
+4.7 volts to pin 5 of A7U2. This bias on pin 5 prevents 
the input Schmitt of A7U2 from resetting at the end 
of holdoff and no trigger signal can be developed. 
The Schmitt does not reset until the RESET switch, 
A7S1B, is pressed. Capacitor A7C14 is at ground 
potential and pressing RESET momentarily pulls pin 
5 of A7TJ2 low and resets the input Schmitt. A trigger 
signal can now be developed. 



4-64. MAIN SWEEP AND INTEGRATOR. (Schematics 

7, 8, and 9.) The main integrator, in conjunction with 
the sweep time controls, generates the main sweep. 
The Miller integrator circuit is comprised of current 
source A8Q13, source follower A8Q5, common-emitter 
stage A8Q6, and the integrating capacitor between 
the gate of A8Q5 and the collector of A8Q6. In the 
reset condition, current for A8Q13 is supplied through 
A8Q3. The main-sweep output stays at +1 volt. When 
a trigger signal is received, the base of A8Q1 goes low 
and A8Q1 turns on. This turns A8Q3 off. Current in 
A8Q13 is now supplied through the integrating 
capacitor resulting in a linear ramp at the collector of 
A8Q6. This ramp drives emitter followers A8Q8, 
A8Q9, and A8Q10. When the ramp reaches +11 volts, 
the emitter of A8Q10 is at +5 volts and A7U2 is set. 
This turns off A8Q1. With A8Q1 off current from 
A8R7 flows through A8Q3 and discharges the selected 
integrating capacitor. When the voltage level at the 
base of A8Q4 falls to the voltage applied at the base 
of A8Q2, both A8Q2 and A8Q4 are conducting and the 
sum of the currents at the gate of A8Q5 is zero. 
This is the reset condition for the ramp. 

4-65. The output of constant-current source A8Q13 
is controlled by operational amplifier A8UL Different 
reference voltages are developed for different ranges 
on TIME/DIV switch A8S1. The reference voltage 
is applied to A8U1 (pin 3). When different ranges are 
selected on the TIMEVDIV switch, values of the ramp 
capacitor, integrating resistor, and reference voltage 
are changed. This changes the ramp slope for various 
sweep speeds. The ramp slope can be varied for any 
sweep speed by SWEEP VERNIER potentiometer R8, 

4-66. The emitter of A8Q9 drives a particular holdoff 
capacitor (A8C13 through A8C18) depending on the 
position of TIME/DIV switch A8S1. At the end of the 
sweep, the holdoff capacitor is discharged through 
A8R40 and TRIGGER HOLDOFF potentiometer R9. 
When the voltage at the base of A8Q11 decays to 
+0.7 volts, A8Q12 turns on and the reset line to A7U2 
(pin 4) goes low. This resets A7U2 so it can accept 
another trigger. 

4-67. The positive-going ramp of the main sweep is 
also applied to pin 9 of delay comparator A7U4, which 
controls arming of the delayed sweep. DELAY 
potentiometer R6 establishes a reference voltage that 
is applied to buffer amplifier A7U3. The output of 
A7U3 drives pin 6 of A7U4. When the main sweep 
ramp voltage slightly exceeds the level established by 
R6, the comparator changes states. Its output arms the 
delayed-trigger circuit. When the delayed sweep 
switch is in the off position, A7U4 is inhibited at pin 
13 and no delayed sweep can be generated. 

4-68. The gate Schmitt circuit (see figure 4-3 and 
schematic 12) provides Gate Amplifier Assembly A12 
with the proper input for each display mode. Gate 
Schmitt A7Q28 - A7Q32 is controlled by horizontal 
mode switch A7S3. It is set by the first positive control 
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pulse and resets on the first negative control pulse. 
In main sweep operation, the gate follows the main 
sweep. In delayed operation, the gate follows the 
delayed sweep. In mixed operation, the gate is started 
by the main sweep and terminated by the end of 
delayed sweep. Figure 4-4 shows the timing relation- 
ship of the gate and sweep waveforms. 
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immediately cause delayed sweep to start. It arms 
A10U1 and a delayed trigger will be formed if a sync 
pulse occurs during the main sweep time. 

4-70. DELAYED SWEEP. (Schematic 10). The opera- 
tion of delayed sweep is similar to that of main sweep. 
One major difference is the delayed sweep reset level 
applied to the base of A9Q1. In the delayed mode of 
operation, this level is fixed at 1 volt, but in the mixed 
sweep mode of operation this reference is connected 
to th y main sweep ramp. Output of the delayed inte- 
grator (TPl) follows the main sweep ramp until the 



delayed sweep start signal at the base of A9Q3 goes 
low. When this sweep start signal goes low, the 
delayed integrator no longer follows the reset level, 
but ramps up at a slope determined by the selected 
integrating capacitor and selected current source resis- 
tor. 
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Figure 4-3. Gate Schmitt Simplified Block Diagram 
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4-71. HORIZONTAL DISPLAY SWITCH ASSEMBLY 
A7S3. (Schematics 7, 11, and 12.) The four switches in 
this assembly select the modes of horizontal display: 
delayed sweep, mixed sweep, main sweep, and A VS 
B display. 

4-72. Delayed Sweep. The DLY'D sweep switch 
A7S3A performs two functions. When engaged, it 
reverse biases diode A7CR7 and prevents the main 
gate signal from driving the gate Schmitt. A7S3A 
also routes the delayed sweep ramp to the horizontal 
preamplifier. 
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4-73. Mixed Sweep. MIXED sweep switch A7S3B also 
performs two functions. When engaged, A7S3B ap- 
plies the main sweep ramp as the reset reference to the 
delayed sweep integrator circuit. A7S3B also routes 



the delayed sweep ramp to the horizontal preampli- 
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Main Sweep. MAIN sweep switch A7S3C routes 



the main sweep ramp to the horizontal preamplifier. 
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A12TP2 ' 

1740A-043- 07-76 

Figure 4-4. Timing Relationship of the Gate and 
Sweep Waveforms 



4-69. DELAYED TRIGGER OPERATION. (Schematic 9.) 

Delayed trigger operation is similar to main trigger 
operation. The sync input to delayed trigger integrated 
circuit A10U1 is supplied through an impedance 
converter consisting of an FET matched pair (A10Q1 
and emitter follower A10Q3). Delayed sweep is started 
by a negative-going pulse at the collector of A10Q10. 
When SWEEP AFTER DELAY switch A10S1D is in 
AUTO position, this will occur as soon as A10U1 is 
armed at pin 5 by a negative-going pulse from delay 
comparator A7U4. In TRIG position, the negative- 
going transition from the delay comparator does not 



4-75. A VS B Control. The A VS B switch A7S3D 
performs several functions. It sends a control signal 
to the vertical preamplifier which is used to select 
channel A vertical display and channel B sync. It 
biases the gate Schmitt to turn the gate on and forces 
the main trigger circuit to the single-shot mode. 
It also connects the sync amplifier output to the 
horizontal preamplifier. 

4-76. HORIZONTAL PREAMPLIFIER. (Schematic 11.) 

The horizontal preamplifier converts the single-ended 
sweep or A VS B signal to a differential signal suitable 
for driving the horizontal output amplifier. The 
preamplifier provides sweep gain adjustment, sweep 
magnification adjustment (MAG X10), horizontal 
position, beam find control, and X10 magnification 
centering. 

4-77. Transistor A7Q22 is a shunt feedback stage 
that level shifts the sweep ramp and drives differential 
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amplifier A7Q23/ A7Q27. Transistor A7Q26 is a shunt 
feedback stage that is used to temperature compensate 
A7Q22. Horizontal POSITION control Rll drives this 
stage. When MAG X10 switch A7S1D is engaged, 
current from mag-center potentiometer A7R105 also 
drives this stage. Current source transistor A7Q24 
provides bias for shunt feedback stage A7Q22. Current 
source transistors A7Q25 and A7Q34 provide bias for 
the differential amplifier. The XI sweep speed is cali- 
brated by emitter resistor A7R93. MAG XIO control 
is calibrated by A7R117. 

4-78- When BEAM FIND switch A12S1 is engaged, 
voltage at the bases of A7Q25 and A7Q34 is lowered. 
This decreases the amount of current available to the 
output stage and prevents it from driving the trace off 
screen. 

4-79. HORIZONTAL OUTPUT. (Schematic 11.) The 

horizontal output is a differential shunt feedback 
amplifier. Current required by A7Q23 is supplied 
through A11R4. This determines the voltage driving 
one horizontal plate through A11R7. Current required 
by A7Q27 is supplied through A11R23 which deter- 
mines the voltage driving the other horizontal plate 
through A11R21, Transistors A11Q1, A11Q2, A11Q5, 
and A11Q6 are emitter followers that provide a high 
impedance for each side of the output amplifier. High- 
speed linearity is controlled by a lag network at the 
input of each amplifier. Resistor All RIO controls one 
side and Al 1R15 the other side. Each side of the out- 
put amplifier can swing from approximately +8 volts 
to +110 volts. 

4-80. GATE AMPLIFIER ASSEMBLY A12. 
(Schematic 3.) 

4-81. The gate amplifier assembly controls trace 
intensity on the CRT. Gate preamplifier A12U1 sums 
all the desired functions necessary for control of trace 
intensity (see figure 4-5 for a simplified block diagram 
of the gate circuit). 



switch A121J1Q1 AI2U1Q2. Output of the current 
switch is applied to a gate amplifier circuit consisting 
of A12Q1 through A12Q4. Intensity adjustment A15R2 
on the high-voltage power supply establishes the mini- 
mum cut-off level for the CRT. 

4-83. The main gate signal is applied to the base of 
A12UIQ1 controlling its operation. When the main 
gate signal is low, A12U1Q1 turns off and A12U1Q2 
conducts. With A12U1Q2 conducting, the CRT is 
unblanked. The same applies for the delayed gate 
signal which is applied to the base of A12U1Q5. 
When the delayed gate signal is high, A12U1Q5 con- 
ducts, unblanking the CRT. 

4-84. Chop blanking is accomplished through 
A12U1Q3. When CHOP mode of operation is selected, 
the chop blanking signal applied to the base of 
A12U1Q3 turns it on and off. The alternating action 
of A12U1Q3 turns A12U1Q2 on and off. This results 
in the blanking and unblanking of the CRT at the chop 
blanking repetition rate (=250 kHz). 

4-85. A Z-axis signal of +4 V, pulse width ^50 nano- 
secondsj dc to <10 MHz will blank the CRT trace of 
normal intensity. A Z-axis signal of +5 V (dc + pk ac) 
will blank the CRT trace regardless of intensity setting. 

4-86. When BEAM FIND switch A12S1 is engaged, 
the setting of BEAM INTENSITY control A12R3 is 
added to a fixed voltage and supplied through the 
gate amplifier to the CRT. This causes intensification 
of the CRT trace. 

4-87, The gate amplifier output is a shunt feedback 
stage consisting of A12Q1 through A12Q4. Transistors 
A12Q1 and A12Q3 are emitter followers with A12Q1 
providing the ac signal path. Network A12R13/A12C8 
provides the feedback path. 

4-88. HIGH-VOLTAGE POWER SUPPLY. 
(Schematic 2.) 




1-89. The high-voltage power supply contains an 
oscillator and a rectifying circuit. When the instrument 
is turned on, +15 volts (unregulated) is applied to pin 3 
of A laljl causing the output to go high, turning on Ql. 
As Ql conducts through the primary winding of A15T1 
(pins 3 and 4), positive feedback to the base of Ql 
occurs through another winding on the transformer 
(pins 1 and 2). The circuit oscillates at a rate 
determined by the inherent distributed inductance and 
capacitance of the transformer The magnitude of the 
oscillations, and consequently the output of the power 
supply, is controlled by the voltage at the output of 
differential amplifier A15U1. 



\ Figure 4-5, Gate Control Simplified Block Diagram | 4-90. The voltage reference from the +15 V supply 

is established at the junction of A15R22 and A15R23. 
This reference voltage is applied to the inverting 
4-82. Front-panel BEAM INTENSITY control A 12R3 input of amplifier A15U1. A sample of the rectified 

establishes the level of current supplied to current cathode voltage is also applied to the junction of 
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A15R22 and A15R23 through A15R13/C8. Any change 
in cathode voltage is amplified by A15U1. The change 
is coupled through the primary winding on A15T1 
to the base of Q1 and causes the amplitude of its 
oscillations to change. The change is in such a direc- 
tion as to correct the original change in the rectified 
cathode voltage. Diode A15CR1 protects the oscillator 
transistor base from excess reverse voltage. 

4-91. The CRT cathode and grid voltages are devel- 
oped in the secondary of high-voltage transformer 
A15T1 . The cathode voltage is rectified and filtered 
before application to the cathode of the CRT, It is 
also used as a feedback control to the high-voltage 
oscillator, as a reference for the CRT filament winding, 
the grid bias supply, and for the focus voltage divider 
network. The cathode voltage will vary between 
—2970 V to —3030 V, depending on component 
tolerances of A15R13 and A15R22 and is not adjust- 
able. 

4-92. The CRT grid voltage is supplied by a voltage 
tap (pin 5) on the secondary winding of A15T1. The 
voltage is developed and applied through a series RC 
network (A15C2/A15R3) to diodes that clamp the 
voltage swing between that established by intensity 
control A15R2 and the gate dc levels. The peak-to- 
peak voltage swing is rectified and applied to the CRT 
grid with reference to the cathode voltage. This con- 
trols brightness of the trace. 

4-93. The unrectified cathode voltage in the second- 
ary of A15T1 is applied to multiplier assembly A6 
where the voltage is multiplied four times. Output of 
the multiplier (approximately 13 kV) is applied to the 
post-accelerator connector on the CRT. 

4-94. Another secondary winding of transformer 
A15T1 furnishes the filament voltage for the CRT. 
This winding is referenced to the rectified cathode 
voltage through A15R14. 

4-95, Transistors A15Q1 and A15Q2 sense the +120 V 
supply and if it is not above 100 volts, the high- 
voltage oscillator will not run. This protects the CRT 
from high-intensity burns. 



4-96. LOW-VOLTAGE POWER SUPPLY. 
(Schematic 1.) 

4-97. The low- voltage power supply provides 
regulated +5 V, +15 V, +43 V, +120 V, and —15 V 
for operation of the various circuits in the instrument. 
All low voltage supplies are referenced to the +15 V 
supply for regulation purposes. 

4-98. ±1 5-VOLT SUPPLIES. One of the secondary 
windings on input power transformer Tl is connected 
to bridge rectifier A16CR4. The rectified voltage 
(nominally +21 Vdc) is maintained at +15 volts by 
integrated circuit A16U1 and series regulator transis- 



tor Q4. Regulator A16U.1 contains a temperature 
compensation reference circuit (pin 4) and a differ- 
ential amplifier with a Darlington output. The 
reference circuit is connected to the noninverting input 
of the differential amplifier (pin 3) through A16R23. 
The +15-volt output is attenuated through A16R25- 
R27. The wiper of A16R26 is connected to the inverting 
input of the differential amplifier. The Darlington 
output (pin 6) drives the base of series transistor 
Q4. A16R2H is adjusted to compensate for variations 
of the reference voltage so that with an output of +15 
volts from the supply, the inverting and noninverting 
input voltages are equal. 

4-99. The IC regulation includes an output current 
limiting circuit consisting of an NPN transistor whose 
collector is connected to the differential amplifier and 
first base of the Darlington pair (within the IC), 
The emitter and base connections for the NPN transis- 
tor are pins 10 and 6 on A16U1. When load current 
through A16R24 produces a sufficient voltage drop, 
the NPN transistor conducts, pulling the input to the 
Darlington pair toward the emitter potential of Q4. 
This limits the output current. 

4-100. The -15-volt supply, consisting of A16U3 
and Q6, operates identically as the +15- volt supply 
except that the noninverting input to A16U3 (pin 3) 
is the sum of the +15 V and — 15 V outputs (nominally 
zero volts). 

4-101. +5-VOLT SUPPLY. The +5-volt regulator A16U2 
functions identically to that of the +15 V regulator 
except that the reference voltage is provided by the 
output of the +15-volt supply and attenuated by 
A16R28 and A16R29. 

4-102. +120-VOLT AND +43-VOLT POWER SUPPLIES. 

The + 120-volt and +43- volt power supplies function 
identically; therefore, only the +120-volt supply will 
be discussed. 

4-103. The ac input voltage from power transformer 
Tl is applied to bridge rectifier A16CR1. The dc output 
from the rectifier is filtered by A16C3. A +15- volt 
reference is applied through A16R1 to the base of 
A16Q1 which is part of differential amplifier A16Q1/ 
Q2. The base of A16Q2 is connected to a voltage divi- 
der network across the output circuit. If the output 
falls below +120 V, the base of A16Q2 becomes less 
positive and A16Q2 conducts harder. A16Q2 is direct- 
coupled to Darlington pair A16Q4 and Q2. When 
A16Q2 current increases, conduction through A16Q4 
and Q2 increases. This results in an increase in output 
voltage. When the output voltage reaches +120 volts, 
A16Q2 current reduces and equilibrium is reached. 
Transistor A16Q3 and resistor A16R2 form a current 
limiting circuit. As the current requirements increase 
towards the limit of the supply capability, the voltage 
drop across A16R2 is applied to the base of A16Q3 
which conducts and limits the current drain from the 
Darlington pair. 
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4-104. The +43-volt power supply functions identical- 
ly as the +1 20-volt supply. The Darlington pair 
consists of A16Q8 and Q3, and the current limiting 
circuit consists of A16Q7 and A16R10. 



4-105. FLOODGUN FILAMENT VOLTAGE. Floodgun 
filament voltage is developed in a secondary winding 
of ac power transformer Tl. The ac input voltage is 
rectified by A16CR3 and filtered by A16C7. The 
rectified voltage is applied through SCALE ILLUM 
potentiometer R12, (schematic 3) and dropping resis- 
tor A16R19 (schematic 1) to the floodgun filaments of 
the CRT. Potentiometer A16R20 adjusts the floodgun 
pattern. 



4-106. LINE FREQUENCY. (Schematic 1.) The line 
frequency sync signal is developed in the same second- 
ary winding of ac input power transformer Tl that 
is used for the + 120-volt supply. The signal is applied 
through A16R40 to HF REJ switch A7S2C on assembly 
A7 (see schematic 7). 



4-107. OPTION 101. (Schematic 14.) 

4-108. Option 101 provides the capability of using 
the Model 1740A to present logic state display infor- 
mation from a logic state analyzer such as the HP 
Model 1607 A. State display inputs are provided by 
input BNC connectors J8, J9, and J10 on the rear 
panel of the Model 1740A. With Option 101, the A VS 
B horizontal display mode is omitted and replaced by 
the state display mode pushbutton. 



4-109. Option 101 incorporates the following changes 
to the standard Model 1740A: 

a. The standard Interface Assembly A14 is re- 
placed with Option 101 State Display Interface 
Assembly A 14. Three wires from this assembly to the 
rear panel provide the inputs from the logic state 
analyzer. Two wires from A 14 are soldered to the 
option inputs on Horizontal Sweep Assembly A7 (see 
schematic 11), Two more wires from A14 are soldered 
to Vertical Preamplifier Assembly A3 (see schematic 4). 



b. Four diodes, A7CR17-A7CR20 are added to 
assembly A7. 

o. Two resistors, A3R142 and A3R143, are added 
to assembly A3, and A3CR25 is moved to a new 
position on A3 (see schematic 4). Components A3C77, 
A3CR28, A3CR29, A3Q21, A3R139, and A3R140, 
which are associated with A VS B vernier control, 
are omitted from assembly A3 for Option 101. 

4-110. When the STATE DSPL button is engaged, 
switch A7S3D (labeled A— B on schematics) performs 
the following functions. The main sweep is forced to 
single sweep. The horizontal preamplifier is disabled. 
Channels A and B of the vertical preamplifier are 
shut off. The trigger view' amplifier is turned on. 
The gate Schmitt, on assembly A7 is forced on, and 
control of the gate is from the rear panel Z-axis input 
J8. 

4-111. Option 101 circuits on assembly A14 operate 
as follows. The gate is blanked by a positive signal 
on the rear-panel, Z-axis input from the Model 1607A 
Logic State Analyzer. When the state display mode is 
selected, the line labeled A— B control on the interface 
board is forced to ground, turning A14Q1 off. When 
the Z-axis input goes positive, the cathode of A14CR4, 
which drives the chop blanking line, goes positive and 
blanks the gate. 

4-112. Differential amplifier A14Q4/A14Q5 amplifies 
the horizontal input from J10 on the rear panel and 
drives Horizontal Output Assembly All through 
diodes A7CR19 and A7CR20. The A— B ground level 
signal on the anodes of A14CR7 and A14CR8 back 
bias the diodes and permit the differential amplifier, 
A14Q4 and A14Q5, to drive the output stage. 

4-113. Differential amplifier A14Q2/A14Q3 amplifies 
the vertical input from J10 on the rear panel. The 
A — B ground level signal turns off A14CR5 and A14CR6 
and enables this differential amplifier. The collectors 
of A14Q2 and A14Q3 drive A3R142 and A3R143. The 
trigger view amplifier is enabled in this mode and the 
vertical state display signal drives the delay line 
through the trigger view amplifier. Gain and position 
of the vertical and horizontal sections are controlled 
from the logic state analyzer. 
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SECTION V 

PERFORMANCE TESTS AND ADJUSTMENTS 



5-1. INTRODUCTION. 



CONTROL 



SETTING 



5-2. This section contains performance tests and 
adjustment procedures for the Model 1740A Oscillo- 
scope. The performance tests determine whether your 
instrument is operating within its published specifi- 
cations. The adjustment procedures are provided to 
help you maintain your instrument within specification 
limits. 

5-3. RECOMMENDED TEST EQUIPMENT. 

5-4. Test equipment required for the performance 
tests and adjustment procedures is listed in table 5-1. 
Any equipment that satisfies the critical specifications 
given in the table may be substituted for the recom- 
mended model. 

5-5. TEST RECORD. 

5-6. A Performance Test Record is provided at the 
end of this section for the purpose of recording the 
results of the Performance Tests. This record lists all 
of the tested specifications and their acceptable 
limits. This record can be removed from the manual 
and retained as a permanent record of the incoming 
inspection or routine maintenance performed on the 
instrument. This record may be reproduced for your 
use without special permission. 

5-7. PERFORMANCE TESTS. 

5-8. Use the following test procedures to determine 
whether your instrument is operating within its 
published specifications. The test limits given in the 
accuracy tests and on the performance test record 
compare the instrument to the published specifications. 
The performance 
upon receipt, and 
your accuracy requirements. If the 1740A fails to meet 
one or more of its specifications, refer to the Adjust- 
ment Procedures, paragraph 5-36. The 1740A and test 
equipment should be operated at normal line voltage, 
with the 1740A line selector switch set to the correct 
positions for corresponding input line voltage. 



All Pushbuttons 

(except as noted below) out position 

VOLTS/ DIV (Channels A and B) 1 

CAL (Channels A and B) . . detent (full cw) 

Coupling (Channels A and B) DC 

POSN (Channels A and B) midrange 

DISPLAY A 

TRIGGER A 

FOCUS best trace 

BEAM INTENSITY 10-11 o'clock 

LINE ON 

POSITION midrange 

TRIGGER LEVEL 

(Main and Delayed) 3 o'clock 

Sweep Mode MAIN 

DELAY fully CCW 

MAIN TIME/DIV 1 mSEC 

DLY'D TIME/DIV OFF 

SWEEP VERNIER CAL 

TRIGGER HOLDOFF MIN 



5-11. PERFORMANCE TEST PROCEDURES. 

5-12. BANDWIDTH. 3 dB down from an 6-division 
reference signal; dc to 100 MHz, dc coupled; and 
10 Hz to 100 MHz, ac coupled. In the vertical MAG X5 
mode, bandwidth is reduced to 40 MHz. 

5-13. A signal generator is used to provide the refer- 
ence signal. An rf voltmeter is used to monitor the 
signal level at the input connector to verify that the 
signal amplitude remains constant. 

Equipment Required: 

Signal Generator 
RF Voltmeter 
BNC Cable (48 inch) 

BNC Tee 

Adapter (GR874 to Male BNC) 

Adapter (GR874 to Female BNC) 



5-14. Perform bandwidth test as follows: 



>f the instrument should be tested 
at regular intervals determined by 



5-9. 



INITIAL CONTROL SETTINGS. 



5-10. The control settings listed below must be used 
for each performance check and adjustment proce- 
dure. Exceptions to these settings will be noted as 
they occur. After completing a check or adjustment, 
return the Model 1740A controls to the following 
settings: 



a. Connect signal generator and rf voltmeter as 
shown in figure 5-1. 



b. Set Model 1740A controls as follows: 



Coupling (both channels) 50Q 

Channel A VOLTS/DIV 0.01 

MAIN TIME/DIV 1 ulSEC 
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Table 5-1. Recommended Test Equipment 



Instrument 

Type 


Recommended 

Model 


Required 

Characteristics 


Required 

For 


Digital 

Voltmeter 


HP Model 34 65 A 


Accuracy: 0.1% 


A 


Oscilloscope 


HP Model 1707B 


Bandwidth: 50 MHz 
10:1 divider probe 


A 


Oscillator 


HP Model 204C 


1 kHz to 500 kHz, 1 V p-p 


A 


Signal 

Generator 


HP Model 3200 B 


100 MHz, 30 mV p-p 


P, A 


Time-mark 

Generator 


HP Model 226A 


Time Marks 2 s to 5 ns 


P, A 


LCR Meter 


HP Model 4332A 


20 pF range 


A 


Square- wave 
Generator 


HP Model 211B 


10-kHz square wave 
3 V pk 


A 


Fast-rise 

Pulse 

Generator 




Rise time: less than 500 ps 
50-ohm output 
Variable amplitude 
Overshoot less than 3% 


P, A 


DC Standard 


HP Model 740B 


40 mV to 160 V 
Accuracy: 0.1% 


P, A 


RF Voltmeter 


HP Model 3406A 
with 11 063 A 
50-ohm Tee 




P 


Adapter 


HP Part No. 
1251-2277 


Male banana jack to female 
BNC adapter 


P, A 


Adapter (3) 


HP Part No. 
1250-0850 


GR874 to female BNC 


P, A 


48-inch 
BNC Cable 


HP Model 10503 A_ 


50-ohm, BNC male to BNC 
male, approximately 48 inches long 


P, A 


9-inch 

BNC Cables (2) 


HP Model 1050 2 A 


50-ohm, BNC male to BNC 
male, approximately 9 inches 
long (must be equal length) 


P, A 


Power Divider 


General Radio 
Model 874-TPD 


50 ohms at all connections 


P A 


BNC Tee 


HP Part No. 
1250-0781 


1 male, 2 female 


A 


Adapter 


HP Part No. 
1250-1264 


Female banana jack to male 
BNC adapter 


P 


Adapter 


HP Part No. 
1250-0849 


GR874 to male BNC 


P 
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Table 5-1. Recommended Test Equipment (Cont'd) 



Instrument 


Recommended 


Required 


Required 


Type 


Model 


Characteristics 


For 


Feedthrough 


HP Model 10100C 


50-ohm, male BNC at one end. 


P 


Termination 




female BNC at other end 




Test Lead 




Alligator to male banana or 


A 






alligator to alligator, approxi- 
mately 12 inches long 





Note: P = Performance Tests, A= Adjustment Procedure. 



SIGNAL RF 

GENERATOR VOLTMETER 




c. Set signal generator frequency for approxi- 
mately 10 MHz with exactly 6 divisions of vertical 
deflection on oscilloscope. 

d. Note rf voltmeter indication. 

e. Set signal generator frequency to 100 MHz. 

f. Adjust signal generator amplitude to obtain 
same indication as in step d. Amplitude of display 
should he equal to or greater than 4.24 divisions, 

g. Set Model 1740A controls as follows: 



DISPLAY B 

TRIGGER B 



h. Connect signal generator to channel B INPUT 
and repeat steps b through f for channel B. 



i. Disconnect equipment and return Model 1740A 
controls to initial settings. 

5-15. COMMON MODE REJECTION RATIO (CMRR). 

CMRR is at least 20 dB from dc to 20 MHz. Common 
mode signal amplitude is equivalent to 8 cm with one 
vernier adjusted for optimum rejection. Identical 
signals are applied to both channels with channel B 
operated in the inverted mode. The displayed signal 
is the common mode signal. 

Equipment Required: 

Signal Generator 
50-ohm t 44-inch BNC Cable 
Two 50-ohm, 9-inc.h BNC Cables 
Three GR874 to Female BNC Adapters 
50-ohm Power Divider 



5-16. Perform CMRR test as follows: 

a. Connect equipment as shown in figure 5-2. 



SIGNAL GENERATOR 




50-OHM 



1740A-046- 10-75 POWER DIVIDER 

Figure 5-2. CMRR Test Setup 
b. Set Model 1740A controls as follows: 



VOLTS/DIV (both channels) 1 

nrcpi a v a 

MAIN TIME/DIV 1 /uSEC 

Coupling (both channels) 50D 
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c. Set signal generator controls to observe a 20- 
MHz signal, <S divisions in amplitude. 

d. Set Model 1740A controls as follows: 

CHBINVT engaged 

DISPLAY A + B 

e. Adjust either channel vernier (whichever is 
most effective) to achieve minimum deflection. 

f. Deflection should be less than 0.8 division 
(20 dB). 

g. Return Model 1740A controls to initial settings 
and disconnect equipment. 

5-17. TRIGGERING. 

5-18. Internal Triggering. DC to 25 MHz on signals 
causing 0.3 division vertical deflection increasing to 
1 division at 100 MHz. The output of a signal generator 
is applied to the vertical input to check internal trig- 
gering. 

Equipment Required: 

Signal Generator 
50-ohm, 48-inch BNC Cable 

5-19. Perform the internal triggering check as 
follows: 

a. Connect signal generator to channel A INPUT. 

b. Set signal generator controls to obtain a 25- 
MHz signal with 0.3-division amplitude. 

c. Set Model 1740A controls as follows: 



Channel A Coupling 50Q 

MAIN TIME/DIV 05 mSEC 



d. Adjust main TRIGGER LEVEL to obtain 
stable display. Stable display confirms proper trig- 
gering. 

e. Change signal generator controls to obtain a 
1-division signal at 100 MHz. 

f. Readjust main TRIGGER LEVEL to obtain 
stable display. Stable display confirms proper trig- 
gering 

g. Change Model 1740A controls as follows: 



MAIN TIME/DIV 1 pSEC 

DELAYED TIME/DIV 05 pSEC 

SWEEP AFTER DELAY TRIG 

Sweep Display DLY'D 



h. Adjust delayed TRIGGER LEVEL to obtain 
stable display (slight readjustment of main TRIGGER 
LEVEL may be required). 



i. Change signal generator output to 0.3-division 
amplitude at 25 MHz. 

j. Readjust delayed TRIGGER LEVEL (and main 
TRIGGER LEVEL if necessary) to obtain stable display. 

k. Return Model 1740A controls to initial settings. 

5-20. External Triggering. DC to 50 MHz on signals 
50 mV p-p, increasing to 100 mV p-p at 100 MHz. 
The output of a signal generator is split using a power 
divider, and equal amplitude signals are applied to 
both channel A and the main EXT TRIGGER INPUT 
to check external triggering. 

Equipment Required: 



Signal Generator 
50-ohm, 48-inch BNC Cable 
Two 50-ohm, 9-inch BNC Cables 
Three GR874 to Female BNC Adapters 
50-ohm Feed through Termination 
50-ohm Power Divider 



5-21. Perform external triggering test as follows: 

a. Connect equipment as shown in figure 5-3. 

50-OHM 

FEED-THROUGH 



SIGNAL GENERATOR TERMINATION 




Figure 5-3. External Triggering Test Setup 



b. Set Model 1740A controls as follows: 



Channel A VOLTS /DIV 05 

Channel A Coupling 50Q 

MAIN TIME/DIV 1 pSEC 

MAG X10 engaged 

Main INT/EXT EXT 



c. Set signal generator controls to obtain a 
50-MHz, 50-mV p-p signal (1 division). 

d. Adjust main TRIGGER LEVEL to obtain stable 
display. 

e. Set signal generator controls to obtain a 100- 
MHz, 100-mV p-p signal (2 divisions). 
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f. Adjust main TRIGGER LEVEL to obtain stable 
triggering. 

g. Set Model 1740A controls as follows; 

Main INT/EXT INT 

Delayed INT/EXT EXT 

SWEEP AFTER DELAY TRIG 

Delayed TIME/DIV 05 mSEC 

Sweep Display DLY'D 

h. Disconnect signal from main EXT TRIGGER 
and reconnect to delayed EXT TRIGGER input. 

i. Adjust delayed TRIGGER LEVEL to obtain 
stable display (main TRIGGER LEVEL may also 
require adjustment). 

j. Set signal generator controls to obtain a 50- 
MHz, 50-mV p-p signal. 

k. Adjust TRIGGER LEVEL(S) as necessary to 
obtain stable triggering. 

L Return Model 1740A controls to initial settings 
and disconnect equipment. 



5-22. SWEEP TIME ACCURACY. (+15°C to +35°C) 

±2% in un magnified mode and ±3% in MAG X10 mode. 
Refer to table 1-1 for other variations in ambient 
temperatures. In 50 ms to 2 s ranges, add 1% error. 

Equipment Required; 

Time-mark Generator 
50-ohm, 48-inch BNC Cable 

5-23. Perform sweep time accuracy test as follows; 

a. Connect time-mark generator to channel A 
INPUT. 

b. Set time-mark generator and main TIME/DIV 
controls as shown in table 5-2 and check accuracy as 
indicated. 

c. Change Model 1740 A sweep display to DLY'D. 

d. Set main and delayed TIME/DIV controls as 
indicated in table 5-3 and check accuracy. It may be 
necessary to make a minor adjustment of DELAY con- 
trol to align markers with graticule lines. 

e. Return Model 1740A controls to initial settings. 



Table 5-2. Main TIME/DIV Accuracy 



Main TIME/DIV 
Setting 


Time-mark Generator 
Settings 


Accuracy 


XI 


X10 


.05 


MSEC 


50 nSEC 


1 mark/div ±2% 


±3% 


.1 


MSEC 


.1 mSEC 


1 mark/div ±2% 


±3% 


.2 


msec 


.2 mSEC 


1 mark/div ±2% 


±3% 


.5 


msec 


.5 mSEC 


1 mark/div ±2% 


±3% 


1 


msec 


1 MSEC 


1 mark/div ±2% 


±3% 


2 


msec 


2 mSEC 


1 mark/div ±2% 


±3% 


5 


msec 


5 mSEC 


1 mark/div ±2% 


±3% 


10 


msec 


10 mSEC 


1 mark/div ±2% 


±3% 


20 


msec 


20 mSEC 


1 mark/div ±2% 


±3% 


50 


msec 


50 mSEC 


1 mark/div ±2% 


±3% 


.1 


mSEC 


.1 mSEC 


1 mark/div ±2% 


±3% 


.2 


mSEC 


.2 mSEC 


1 mark/div ±2% 


±3% 


.5 


mSEC 


.5 mSEC 


1 mark/div ±2% 


±3% 


1 


mSEC 


1 mSEC 


1 mark/div ±2% 


±3% 


2 


mSEC 


2 mSEC 


1 mark/div ±2% 


±3% 


5 


mSEC 


5 mSEC 


1 mark/div ±2% 


±3% 


10 


mSEC 


10 mSEC 


1 mark/div ±2% 


±3% 


20 


mSEC 


20 mSEC 


1 mark/div ±2% 


±3% 


50 


mSEC 


50 mSEC 


1 mark/div ±3% 


±4% 


.1 


SEC 


.1 SEC 


1 mark/div ±3% 


±4% 


.2 


SEC 


.2 SEC 


1 mark/div ±3% 


±4% 


.5 


SEC 


.5 SEC 


1 mark/div ±3% 


±4% 


1 


SEC 


1 SEC 


1 mark/div ±3% 


±4% 


2 


SEC 


2 SEC 


1 mark/div ±3% 


±4% 
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Table 5-3. Delayed TIME/ DIV Accuracy 



Main 

TIME/DIV 

Settings 


Delayed 

TIME/DIV 

Settings 


Time-mark 

Generator 

Settings 


Accuracy 


XI 


X10 


.1 MSEC 


.05 mSEC 


50 nSEC 


1 mark/div ±2% 


1 mark/div ±3% 


.2 mSEC 


.1 mSEC 


.1 mSEC 


1 mard/div ±2% 


1 mark/div ±3% 


.5 mSEC 


.2 msEC 


.2 mSEC 


1 mark/div ±2% 


1 mark/div ±3% 


1 mSEC 


.5 mSEC 


.5 MSEC 


1 mark/div ±2% 


1 mark/div ±3% 


2 mSEC 


i msec: 


1 msec 


1 mark/div ±2% 


1 mark/div ±3% 


5 mSEC 


2 MSEC 


2 mSEC 


1 mark/div ±2% 


1 mark/div ±3% 


10 mSEC 


5 uSEC 


5 MSEC 


1 mark/div ±2% 


1 Mark/div ±3% 


20 mSEC 


10 MSEC 


10 MSEC 


1 mark/div ±2% 


1 mark/div ±3% 


50 mSEC 


20 MSEC 


20 MSEC 


1 mark/div ±2% 


1 mark/div ±3% 


.1 mSEC 


50 mSEC 


50 msec 


1 mark/div ±2% 


1 mark/div ±2% 


.2 mSEC 


.1 mSEC 


.1 mSEC 


1 mark/div ±2% 


1 mark/div ±3% 


.5 mSEC 


.2 mSEC 


.2 mSEC 


1 mark/div ±2% 


1 mark/div ±3% 


1 mSEC 


.5 mSEC 


.5 mSEC 


1 mark/div ±2% 


1 mark/div ±3% 


2 mSEC 


1 mSEC 


1 mSEC 


1 mark/div ±2% 


1 mark/div ±3% 


5 mSEC 


2 mSEC 


2 mSEC 


1 mark/duv ±2% 


1 mark/div ±3% 


10 mSEC 


5 mSEC 


5 mSEC 


1 mark/div ±2% 


1 mark/div ±3% 


20 mSEC 


10 mSEC 


10 mSEC 


1 mark/div ±2% 


1 mark/div ±3% 


50 mSEC 


20 mSEC 


20 mSEC 


1 mark/div ±2% 

i 


1 mark/div ±3% 



5-24. DIFFERENTIAL TIME ACCURACY. Main time 
base: 100 nSEC/div to 20 mSEC/div, ±(0.5% of mea- 
surement + 0.1% of full scale) at ambient temperature 
of +15°G to +35°C. Refer to table 1-1 for complete 
specifications. A time-mark generator is used in 
delayed sweep mode to check accuracy. 

Equipment Required: 

Time-mark Generator 
50-ohm, 48-inch BNC Cable 

5-25. Perform differential time accuracy test as 
follows: 

a. Connect time-mark generator to Channel A 
INPUT. 

b. Set Model 1740A controls as follows: 



Main TIME/DIV 1 mSEC 

Delayed TIME/DIV 10 mSEC 

Channel A Coupling 50Q 



c. Set time-mark generator for 1 mSEC marker. 

d. Adjust DELAY dial to intensify second time 
marker from left. 

e. Set sweep display to DLY'D. 

f. Adjust DELAY dial to place visible time 
markers exactly on center vertical graticule line. 

g. Record DELAY dial reading 

h. Set sweep display to MAIN. 



i . Adjust DELAY dial to intensity 10th time marker 
from left. 

j. Set sweep display to DLY'D. 

k. Adjust DELAY dial to place visible time marker 
exactly on center vertical graticule line. 

l. Record DELAY dial reading 

m. Subtract DELAY dial reading obtained in 
step g from reading in step 1, difference obtained 
should be 8 ±0.05. 

n. Return Model 1740 A controls to initial settings. 

5-26. DELAY JITTER. <0.002% (1 part in 50 000) of 
maximum delay in each step from +15°C to +35°C. 
Delay jitter is checked by expanding the sweep by 
50 000 and visually monitoring the jitter. 

Equipment Required: 

Time-mark Generator 
50-ohm, 48-inch BNC Cable 

5-27. Perform delay jitter test as follows: 

a. Connect time-mark generator to channel A 
INPUT (1 mSEC markers). 

b. Set Model 1740A controls as follows; 



Main TIME/DIV 1 mSEC 

Delayed TIME/DIV 2 pSEC 

Channel A VOLTS/DIV 5 

Channel A Coupling 500 
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c. Adjust DELAY dial to position intensified 
portion of sweep on 11th time marker. 

d. Set sweep display to DLY'D, and observe 
horizontal axis jitter on time marker. Jitter should be 
less than 1 division (corresponds to 1:50 000). 

e. Return Model 1740A to initial settings and 
disconnect equipment. 



5-28. RISE TIME. <3.5 ns, measured from 10% to 90% 
points of a 6-division input step, and <9 ns in X5 vertical 
magnification mode. A fast-rise pulse generator is 
applied to the vertical input; display rise time is then 
checked to see if it is less than 3.5 ns. 

Equipment Required: 

Fast-rise pulse generator 
Adapter: GR874 to male BNC 



5-29. Perform rise time test as follows: 

a. Connect fast-rise pulse generator to channel 
A INPUT. 

b. Set channel A VOLTS/DIV and pulse genera- 
tor controls to obtain 6 divisions of vertical deflection. 

c. Using channel A POSN control, center 6-divi- 
sion display on CRT. 

d. Set Model 1740A controls as follows: 



MAIN TIME/DIV 05 q SEC 

MAG X10 engaged 

Channel A Coupling 500 



e. Adjust horizontal POSITION as necessary 
to measure rise time between 10% and 90% points 
(inner set of dots across CRT face). Rise time should 
be equal to or less than 3.5 ns. 

NOTE 

If the fast-rise pulse generator has a rise 
time slower than the recommended 500 
ps, the observed rise time will be slower 
also. To compensate for pulse generator 
rise time, use the following formula: 

T r (observed)^/T r -(oscilloscope)+T r 2 (pulse generator) 
or 

T r (os eillo s e o p e ) ^/T r "(observed)— 1 T r 2 (pulse generator) 

For example, a pulse generator with a 2 ns rise time 
would cause a properly operating oscilloscope with a 
rise time of 3.5 ns to display a rise time of 4.03 ns. 

T r (observed) ^/3.5- + 2- = 4.03 ns 



f. Depress vertical MAG X5 switch. 

g. Reset channel A VOLTS/DIV and pulse 
generator controls to obtain an 8-division display. 

h. Center display on CRT. Rise time should be 
equal to or less than 9 ns. 

i. Connect the fast-rise pulse generator to chan- 
nel B input and repeat steps b through h for channel B. 

j. Return Model 1740A controls to initial settings 
and disconnect equipment. 



5-30. Z-AXIS BLANKING. +4V, *50-ns wide pulse 
blanks trace of any intensity, usable to 10 MHz for 
normal intensity. +4 V signal is applied to the Z-axis 
input and the CRT is monitored to verify blanking. 

Equipment Required: 

Dc Standard 

50-ohm, 48-inch BNC Cable 

Adapter: male banana jack to female BNC 



5-81. Perform blanking test as follows: 

a. Connect voltmeter calibrator to Z-AXIS INPUT 
on rear panel. 

b. Set voltmeter for +4 Vdc. 

c. Verify that the free-running baseline is blanked, 
regardless of INTENSITY setting. 



5-32. DEFLECTION FACTOR. Accuracy ±3% on all 

ranges. A voltmeter calibrator or dc power supply is 
connected to the vertical inputs and deflection is 
checked on all ranges. 

Equipment Required: 

Dc Standard 

50-ohm, 48-inch BNC Cable 

Adapter: male banana jack to female BNC 



5-33. Perform deflection factor test as follows: 

a. Connect dc standard to channel A INPUT. 

b. Set channel A VOLTS/DIV control and dc 
standard as indicated in table 5-4. Deflection should be 
8 divisions ±3% for each checkpoint. 

c. Change DISPIAY to B and repeat step b for 
channel B. 

d. Return Model 1740A controls to initial settings. 
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| Table 5-4. Deflection Factor Accuracy 



VOLTS/DIV 

Settings 


Dc Standard 
Settings 


20 


160 V 


10 


80 V 


5 


40 V 


2 


16 V 


1 


8 V 


.5 


4 V 


.2 


1.6 V 


.1 


.8 V 


.05 


.4 V 


.02 


,16 V 


.01 


.08 V 


.005 


.04 V 



5-34. CALIBRATOR. Amplitude: 1 V p-p into 1 

megohm, ±1.0%; 0.1 V into 50 ohms with <0.1 /as rise 
time. Calibrator amplitude is checked against a known 
dc standard. Rise time is measured directly on CRT. 

Equipment Required: 

Dc Standard 

Adapter: male banana jack to female BNC 
50-ohm, 48-inch BNC Cable 
Test lead 

Adapter: female banana jack to male BNC 
5-35. Perform calibrator test as follows: 

a. Set Channel A VOLTS/DIV to .2. 

b. Connect dc standard to channel A INPUT. 



5-36. ADJUSTMENTS. 

5-37. The following paragraphs provide adjustment 
procedures to return the Model 1740A to peak oper- 
ating condition when repairs are required. In addition 
to complete step-by-step procedures, a condensed 
adjustment procedure is included (table 5-9) for the 
convenience of technicians who have sufficient 
experience with the Model 1740A, For best results, 
adjustments should be performed at room temperature 
and in the sequence provided, since several adjust- 
ments are directly related to preceding adjustments. 
Adjustment location photographs are provided on a 
foldout page at the rear of this section. Schematics, 
troubleshooting information, and other service data 
are provided in Section VIII. 

5-38. Althrough this instrument has been designed in 
accordance with international safety standards, this 
manual contains information and warnings which must 
be followed to ensure safe operation and to retain the 
instrument in safe condition. Service and adjustments 
should be performed only by qualified service person- 
nel. . 

WARNING I 



Read the Safety Summary at the front of 
this manual before performing adjustment 
procedures. 

NOTE 

See figure 5-5 for adjustment locations. 

5-39. Remove top and bottom covers from Model 
1740A, set controls to initial settings, apply power, 
and allow fifteen minutes for instrument warmup. 



c. Set dc standard for a +1 V output and care- 
fully note vertical deflection. 

d. Disconnect dc standard and connect CAL IV 
output to channel A INPUT using test lead and 
adapter. Deflection should be within ±1.0% of that 
noted in step c. 

e. Set channel A VOLTS/DIV to .02 and coup- 
ling to 50 ohms. Set MAIN TTME/DIV control to 
.05 ptSEC and measure rise time. Rise time should 
be less than 0.1 /as. 

f. Disconnect equipment and return controls to 
initial settings. 



5-40. LOW VOLTAGE POWER SUPPLY ADJUSTMENT. 
Equipment Required: 

Digital Voltmeter 

a. Connect digital voltmeter between A16TP4 
and ground test point, A16TP3. 

b. Adjust A16R26, +15 V Adj., for +15 Vdc ±10 

mV. 

e, If desired, check other voltages as indicated in 
table 5-5. Supplies should remain within ripple speci- 
fications at both high- and low-line conditions. 

d. Disconnect equipment. 



Table 5-5. Low-voltage Supply Limits 



VOLTAGE 


TEST POINT 


LIMITS 


RIPPLE 


-15 V 


A16TP1 


± 300 mV 


< 10 mV 


+5 V 


A16TP2 


± 100 mV 


< 5 mV 


+15 V 


A16TP4 


previously set to <±10 mV 


< 10 mV 


+43 V 


A16TP5 


± .8 V 


< 5 mV 


+122 V 


A16TP6 


±6 V 


< 20 mV 
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5-41. INTENSITY LIMIT ADJUSTMENT. 

a. Set Model 1740A controls as follows: 

DLY'D TIME/DIV 10 fuSEC 

BEAM INTENSITY minimum (CCW) 

b. Adjust AI5R2, intensity limit adj. until intensi- 
fied portion of sweep is just extinguished. 

c. Return controls to initial settings. 

5-42. ASTIGMATISM AND FOCUS ADJUSTMENT. 

a. Set Model 1740 A controls as follows: 

MAIN TIME/DIV 1 SEC 

SWEEP VERNIER fully CCW 

BEAM INTENSITY .... barely visible spot 

b. While spot slowly moves across CRT, adjust 
FOCUS on front panel and ASTIGMATISM on rear 
panel for smallest and best-defined spot. 

c. Return controls to initial settings, 

5-43. GATE RESPONSE ADJUSTMENT. 

Equipment Required: 

Monitor Oscilloscope (HP Model 1707B with 
10:1 divider probe) 

a. Using 10:1 divider probe and monitor oscillo- 
scope, monitor gate output at A12TP1. 

b. Vary BEAM INTENSITY to set gate amplitude 
to 25 V peak, 

c. Set Model 1740A MAIN TIME/DIV to .5 juSEC. 

d. Adjust A12R12 and A12C11, gate comp adj., 
for best response, <3% overshoot. 

e. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-44. FLOODGUN GRID ADJUSTMENT. 

a. Set SCALE ILLUM fully CW. 

b. Adjust A16R20, F.G. adj., for maximum bright- 
ness with uniform illumination. 

c. Decrease SCALE ILLUM and verify that CRT 
remains evenly illuminated. 

5-45. TRACE ALIGN AND Y-AXIS ALIGN ADJUST- 
MENT. (Omit this paragraph for Option 101 instru- 
ments and proceed to paragraph 5-46.) 

Equipment Required: 

Oscillator 



a. Obtain horizontal baseline. 

b. Adjust TRACE ALIGN on rear panel to make 
horizontal trace exactly parallel with the CRT graticule 
lines. 

c. Set display mode to A VS B. 

d. Connect oscillator to channel A INPUT. 

e. Adjust oscillator for approximately 1-kHz 
signal with 8 divisions of vertical deflection. 

f. Adjust A12R16, Y-align, so that vertical trace 
is parallel with the vertical graticule line. 

g. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-46. TRACE ALIGN AND Y-AXIS ALIGN ADJUST- 
MENTS. (Option 101 instruments only.) 

Equipment Required: 

Oscillator 

a. Obtain horizontal baseline. 

b. Adjust TRACE ALIGN on rear panel until 
horizontal trace is exactly parallel with the CRT 
graticule lines. 

c. Set main TIME/DIV to 1 mSEC. 

d. Connect oscillator to channel A INPUT. 

e. Adjust oscillator for approximately 500-kHz 
signal with 8 divisions of vertical deflection. 

f. With horizontal POSITION, place left side of 
raster at center screen. 

g. Adjust A12R16, Y-align, until left side of raster 
is parallel to vertical graticule lines. 

h. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-47. CALIBRATOR AMPLITUDE ADJUSTMENT. 

Equipment Required: 

Digital Voltmeter 

a. Connect digital voltmeter between CAL 1 V 
output and ground. 

b. Adjust A3R116, calibrator amp., for an indi- 
cation of 0.500 V ±5 mV. Since the calibrator signal is a 
symmetrical square wave, by adjusting the amplitude 
for 0.5 V average value, the peak value of the calibrator 
pulse will be 1 V ±10 mV. 




Adjustments 



Model 1740A 



c. Disconnect equipment- 

5-48. TRIGGER SENSITIVITY ADJUSTMENT. 
Equipment Required: 

Oscillator 
BNC Tee 

Adapter, male banana to female BNC 
50-ohm feedthrough termination 
Two 50-ohm, 48-in. BNC Cables 



a. Set Model 1.74QA controls as follows: 



VOLTS/DIV (channel A) 005 

Coupling (channel A) 50 ohms 

Main INT/EXT EXT 



b. Connect oscillator to both channel A INPUT 
and main EXT TRIGGER input, using adapter and 
BNC Tee. Terminate the EXT TRIGGER input with 
the 50-ohm feedthrough termination. 

c. Set oscillator to obtain a 50-kHz, 15-mV p-p 
sine wave (3 div). 

d. Set main AUTO/NORM to NORM. 

e. Adjust main trig. sens. A7R20 fully CW. 

f. Slowly rotate main TRIGGER LEVEL from one 
extreme to the other. Note that one sweep occurs for 
each direction of rotation. 

g. While rotating TRIGGER LEVEL, slowly ad- 
just main trig. sens. A7R20 CCW until sweep occurs 
for only one direction of rotation of TRIGGER LEVEL. 

h. Set main AUTO/NORM to AUTO. 

i. Increase oscillator amplitude to 20 mV p-p 
(4 div). 

j. Set main AUTO/NORM to NORM. 

k. Rotate main TRIGGER. LEVEL. A sweep 
should occur for each direction of rotation. 

l. Change Model 1740A controls as follows: 

Main AUTO/NORM AUTO 

Sweep mode DLY'D 

Main TIME DIV 1 mSEC 

I )< Lived TIME /DIV 50 /uSEC 

Main INT/EXT INT 

Delayed INT/EXT EXT 

m. Disconnect oscillator from main EXT TRIG- 
GER and connect to delayed EXT TRIGGER. 



n. Set oscillator for a 50-kHz, 15-mV p-p sine 
wave. 

o. Set SWEEP AFTER DELAY to TRIG. 

p. Adjust delayed trig. sens. A10R9 fully cw. 

q. While rotating delayed TRIGGER LEVEL from 
one extreme Lo the other, adjust AI0R9 CCW until 
sweep occurs for only one direction of rotation or 
not at all. 

r. Set SWEEP AFTER DELAY to AUTO. 

s. Increase oscillator output to 20 mV p-p. 

t. Set SWEEP AFTER DELAY to TRIG. 

u. Rotate delayed TRIGGFZR LEVFIL. A sweep 
should occur for each direction of rotation. 

v. Disconnect equipment and return controls to 
initial settings. 

5-49. SYNC ZERO ADJUSTMENT. 

Equipment Required: 

Oscillator 

a. Connect oscillator to channel A INPUT. 

b. Set oscillator controls to obtain a 1-kHz sine 
wave at approximately six divisions. 

c. Adjust main TRIGGER LEVEL for a stable 
display. 

d. Change main trigger coupling between AC 
and DC and note shift in trigger point. 

e. Adjust A7R41, sync zero, until no shift occurs. 

f. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-50. TRIGGER VIEW BALANCE ADJUSTMENT. 

Equipment Required: 

Oscillator 

a. Set Model 1740A controls as follows: 



TRIGGER VIEW depressed 

Main AUTO /NORM NORM 

Main INT/EXT EXT 



b. Connect oscillator to main EXT TRIGGF1R input. 

c. Set oscillator for approximately 100-mV p-p, 
10-kHz sine wave. 
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d. Adjust main TRIGGER LEVEL for stable 
display. 

e. Decrease oscillator amplitude to lowest 
amplitude where stable triggering can be maintained. 

f. Adjust A3R86, trig, view bal., until trigger 
view display is centered on middle horizontal graticule 
line. 

g. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-51. DELAY START ADJUSTMENT. 

Equipment Required: None. 

a. Set Model 1740A controls as follows: 



MAIN TIME/DIV 1 mSEC 

DLY’D TIME/DIV 05 mSEC 

DELAY 2 



b. Set horizontal POSITION control so that 
sweep starts exactly on the far left graticule line. 

c. Adjust A7R169, delay start, until intensified 
marker is 2 mm after sweep start point. 

d. Return Model 1740A controls to initial set- 
tings. 

5-52. HORIZONTAL AMPLIFIER GAIN ADJUST- 
MENTS. 

Equipment Required: 

Time-mark Generator 

a. Set Model 1740A controls as follows: 



Channel A Coupling 50Q 

Channel A VOLTS/DIV 5 

DLYT) TIME/DIV 05 mSEC 

DELAY 1.00 



b. Adjust horizontal POSITION control until 
intensified dot is exactly on second vertical graticule 
line. 

NOTE 

A slight reduction in intensity may be 
helpful. 

c. Set DELAY control to 9.00 position. 

d. Adjust A7R93, Xl gain, until intensified dot 
is on 10th vertical graticule line from left. 

e. Set DELAY control to 1.00 position. 

f. Repeat steps b through e until intensified dot 
is on second vertical graticule line when DELAY con- 
trol is a 1.00 position and is on 10th vertical graticule 
line from left when DELAY control is at 9.00 position. 



g. Connect time-mark generator to channel A 
INPUT connector. 

h. Set time-mark generator for .5 mSEC time 
markers. 

i. Set MAIN TIME/DIV to .5 mSEC. 

j. Using horizontal POSITION control, align 
time markers with vertical graticule lines. 

k. On main sweep assembly, A8, adjust .05 - 2 
MSEC, A8R43, for exactly one time marker per 
division. 

l. Set HORIZ DISPLAY control to MAG X10. 

m. Using horizontal POSITION control, align 
one time marker with first left vertical graticule line. 

n. On horizontal sweep assembly, A7, adjust 
A7R117, X10 gain, until one time marker coincides 
with first left vertical graticule line and one time 
marker coincides with last right vertical graticule line. 

o. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-53. X10 AMPLIFIER BALANCE ADJUSTMENT. 

Equipment Required: 

Time-mark Generator 

a. Set Model 1740A controls as follows: 



Coupling (channel A) 50f2 

VOLTS/DIV (channel A) 5 

MAIN TIME/DIV 1 mSEC 



b. Connect time-mark generator to channel A 
INPUT connector. 

c. Set time-mark generator for 5 mSEC time 
markers and observe three time marks. 

d. Using horizontal POSITION control, center 
middle time marker on CRT screen. 

e. Engage MAG X10 switch and adjust A7R105, 
mag. center, to center time mark. 

f. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-54. HORIZONTAL LINEARITY ADJUSTMENT. 
Equipment Required: 

Time-mark Generator 

a. Connect time-mark generator to channel A 
INPUT. 

b. Set Model 1740A controls as follows: 



Coupling (channel A) 50D 

VOLTS/DIV 2 

MAIN TIME/DIV 05 mSEC 

MAG X10 engaged 
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c. Set time-mark generator for 10 ns markers. 

d. Starting with A11R10 and A11R15, linearity 
adj. fully CW, adjust for best overall linearity in the 
center 8 divisions of unmagnified sweep (center 80 
divisions of magnified sweep). 

e. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-55. PRELIMINARY MAIN SWEEP CALIBRATION. 



b. Set Model 1740A controls as follows: 



Coupling (channel A) 50Q 

VOLTS/DIV 5 

Sweep Mode DLY'D 



c. Set time-mark generator, MAIN TIME/DIV, 
and DLY'D TIME/DIV as indicated in table 5-7 and 
make necessary adjustments. If necessary, com- 
promise so that all ranges controlled by a particular 
adjustment are in specified tolerance. 



Equipment Required: 

Time-mark Generator 

a. Set MAIN TIME/DIV and time-mark generator 
as indicated in table 5-6 and make adjustments to 
obtain one marker/ /(vision. 



Table 5-6. Preliminary Main Sweep Calibration 



MAIN TIME/DIV 
Settings 


Time-mark Generator 
Settings 


Adjust 


1 MSEC 


1 ms 


A8R43 


10 MSEC 


10 ms 


A8R12 


1 mSEC 


1 ms 


A8R13 


50 mSEC 


50 ms 


A8R14 



5-56. DELAYED SWEEP ADJUSTMENT. 

Equipment Required: 

Time-mark Generator 

a. Connect time-mark generator to channel A 
INPUT. 



cL Disconnect equipment and return Model 
1740A controls to initial settings. 

5-57. MAIN SWEEP FINE ADJUSTMENTS. These ad 
justments utilize the accuracy of the DELAY dial to 
calibrate main sweep more accurately than is possible 
using the visual method (paragraph 5-54). These 
adjustments must be accomplished if the differential 
time accuracy specification is to be met. 

Equipment Required: 

Time-mark Generator 

a. Connect time-mark generator to channel A 
INPUT connector. 

h. Set Model 1740 A front-panel controls as 
follows: 



Coupling (channel A) 50Q 

VOLTS/DIV (channel A) 5 

MAIN TIME/DIV 5 mSEC 

DLY/D TIME/DIV 05 mSEC 

Horiz. Display DLY'D 

AUTO/NORM NORM 



Table 5-7 . Delayed Sweep Calibration Adjustments 



MAIN TIME/DIV 
Settings 


DLY'D TIME/DIV 
Settings 


Time-mark 
Generator Settings 


Adjust 


Tolerance 


.1 mSEC 


.05 mSEC 


50 ns \ 








.2 mSEC 


.1 


msec 


.1 MS 








.5 mSEC 


.2 


msec 


•2 ms > 


A9R28 


±2% 


1 mSEC 


.5 


msec 


.5 ms 








2 mSEC 


1 


msec 


1 ms 








5 mSEC 


2 


msec 


2 MS / 








10 mSEC 


5 


msec 


5 MS N 








20 mSEC 


10 


msec 


10 ms 








50 mSEC 


20 


msec 


20 ms 




A9R10 


±2% 


.1 mSEC 


50 


msec 


50 ms 








.2 mSEC 


.1 


mSEC 


.1 mSEC 








.5 mSEC 


.2 


mSEC 


.2 mSEC/ 








1 mSEC 


.5 


mSEC 


.5 mSEC X 








2 mSEC 


1 


mSEC 


1 mSEC 


L 






5 mSEC 


2 


mSEC 


2 mSEC > 


A9R11 


±2% 


10 mSEC 


5 


mSEC 


5 mSEC 








20 mSEC 


10 


mSEC 


10 mSEC 








50 mSEC 


20 


mSEC 


20 mSEC/ 
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c. Set time-mark generator for .5 ms markers. 

d. Set DElJ\Y potentiometer to 1.00 position. 

e. Using channel A POSN control, center verti- 
cally time-mark display on CRT. 

f. Using horizontal POSITION control, set 
leading edge of time mark to center CRT graticule line. 

g. Set DELAY potentiometer to 9.00 position. 

h. Adjusting .05 - 2 mSEC, A8R43, set leading 
edge of time marker to center CRT graticule line. 

i. Repeat steps d through h until leading edge 
of time marker can be set to center CRT graticule 
line with DELAY dial set at 9.00. 

j. This completes step 1 in table 5-8. Complete 
remaining steps in table by repeating above procedure 
for each step. 

k. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-58. VERTICAL AMPLIFIER BALANCE ADJUST- 
MENT. 

Equipment Required: 

Digital Voltmeter 

a. Set channel A and B coupling to 500 and 
VOLTS/DIV (channels A and B) to .05. 

b. Connect digital voltmeter to A3TP9. 

c. Adjust A3RI1, channel A FET balance, for 
0 V ±0.5 mV. 

d. Change DISPLAY to B. 

e. Connect digital voltmeter to A3TP10. 

f. Adjust A3R31, channel B FET balance, for 0 V 
±0.5 mV, 

g. Disconnect voltmeter. 

h. Change DISPLAY to A. 

i. Set channel A and B VOLTS/DIV switches to 
.005. 



j. While changing channel A VOLTS/DIV 
between .005, .01, and .02, adjust A3R18, channel A 
5-mV balance, for minimum trace shift between these 
three ranges. 

k. Rotate channel A VOLTS/DIV between .005 
and .05 and adjust A3R19, channel A 50-mV balance, 
for minimum trace shift between these two ranges. 

L Change DISPLAY to B. 

m. Rotate channel B VOLTS/DIV between .005, 
.01, and .02, and adjust A3R77, channel B 5-mV 
balance, for minimum trace shift between these three 
ranges. 

n. Rotate channel B VOLTS/DIV between .005 
and .05 and adjust A3R76, channel B 50-mV balance, 
for minimum trace shift between these two ranges. 

o. While switching CH B INVT selector between 
its engaged and disengaged position, adjust A3R90, 
polarity balance, until trace shift is minimal. If 
A3R90 is changed, recheck steps m and n for correct 
balance. If additional adjustments are made for m and 
n, recheck adjustment of A3R90 as described above. 

p. Return controls to initial settings. 

5-59. POSITION AND SYNC BALANCE ADJUSTMENT. 

Equipment Required: 

Oscillator 
BNC Tee 

a. Set Model 1740A controls as follows: 



DISPLAY B 

POSN (channel B) 12 o'clock 



b. Switch between normal and MAG X5 and 
adjust A3R32, channel B posn for minimum trace 
shift. 

c. Change Model 1740A controls as follows: 



DISPLAY ALT 

TRIGGER COMP 

VOLTS/DIV (both channels) 01 



Table 5-8. Main Sweep Fine Adjustment 



Step 


Time-mark Generator 
Setting 


MAIN TIME/DIV 
Setting 


DLY'D TIME/DIV 
Setting 


Adjust 


1 


.5 ms 


.5 mSEC 


.05 mSEC 


A8R43 


2 


10 ms 


10 mSEC 


1 MSEC 


A8R12 


3 


1 ms 


1 mSEC 


.1 mSEC 


A8R13 


4 


50 ms 


50 mSEC 


5 mSEC 


A8R14 
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d. Connect a 10-kHz sine wave to both channels. 
Cables between BNC tee and input connectors should 
be of equal length. 

e. Adjust oscillator for 0.5 divisions of vertical 
deflection. 

f. Adjust sync A bal. A3R79 until both channels 
trigger stably and are in phase. If A3R79 is changed, 
recheek steps j and k in paragraph 5-57 for correct 
balance. If additional adjustments are made for j and k, 
recheck adjustment of A3R79 as described above. 

g. Disconnect oscillator. 

h. Return Model 1740A controls to initial settings. 

i. Switch between normal and MAG X5 and 
adjust A3R58, channel A POSN, for minimum trace 
shift. 

j. Disengage MAG X5. 

5-60. INPUT CAPACITANCE AND ATTENUATOR 
COMPENSATION ADJUSTMENTS. 

Equipment Required: 

Square-wave Generator 
LCR Meter 

a. Connect square-wave generator to channel 
A INPUT. 

b. Set Model 1740A controls as follows: 



Coupling (channel A) 50D 

VOLTS/DIV (channel A) 5 

MAIN TIME DIV 20 juSEC 



c. Set square-wave generator controls to obtain 
a 3-V peak, 5-kHz square wave. 

d. Adjust A3C2, .5 volt comp., with insulated 
adjusting tool for best square-wave response. 

e. Disconnect square-wave generator. 

f. Set, Model 1740A controls as follows: 



VOLTS/DIV (both channels) 2 

Coupling (channel A) DC 



g. Connect LCR Meter to channel A INPUT and 
observe reading (19.5 to 21.5 pF). 

h. Set channel A VOLTS/DIV to .5. 

i. Adjust A3C4, channel A input cap., to obtain 
same reading as noted on .2 range (step g). 

j. Disconnect LCR meter. 



k. Change DISPLAY to B and repeat steps a 
through j for channel B, adjusting A3C17, channel B 
.5 V input comp., and A3C19, channel B .5 V cap. 

l. Disconnect equipment and return Model 1740A 
controls to initial settings. 

5-61. VERTICAL GAIN ADJUSTMENT. 

Equipment Required: 

Test Lead 

a. Connect CAL 1 V output to channel A INPUT 
using test lead and adapter, 

b. Set Model 1740A controls and adjustments as 
follows: 



VOLTS/DIV (both channels) 2 

A3R49, channel A gain fully CW 

A3R46, channel B gain fully CW 



c. Note signal amplitude of channel A. 

d. Change DISPLAY and TRIGGER to B and 
change CAL signal from A to B input, 

e. If channel B amplitude is larger than channel 
A, turn A3R46, channel B gain, CCW until channel 
gains are equal. If channel A is larger than channel B, 
turn A3R49, channel A gain, CCW until gains are 
equal. 

f. Adjust A3R65, overall gain, to display exactly 
5 divisions vertically. 

g. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-62. PULSE RESPONSE ADJUSTMENT. 

Equipment Required: 

Fast-rise Pulse Generator 

a. Connect fast-rise pulse generator to channel 
A INPUT. 

b. Set Model 1740A controls as follows: 



Coupling (both channels) 50Q 

MAIN TIME/DIV 05 mSEC 

A5R19 fully CCW 

A5R20 fully CCW 

A5R22 fully CCW 

A5R24 fully CCW 



c. Set channel A VOLTS/DIV and pulse generator 
controls as necessary to obtain a 6-division display. 
If possible, make adjustments on the ,01 VOLTS/DIV 
ranges. 
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d. Adjust A5R24, HF No. 1, CW to partially f. Adjust A5R19, HF No. 3, for flattest pulse top 

smooth front edge perturbation. Adjust A5R20, HF No. (medium time constant). 

2, CW to speed up front edge (see figure 5-4). 

g. Adjust A5R22, HF No. 4 for flattest pulse 
top (long time constant). 



A5R24 
HF No. 1 




h. Check adjustment again since some inter- 
action occurs (steps d through g). 

i. Change DISPLAY to B. 

j. Connect the fast-rise pulse generator to chan- 
nel B INPUT. 






Figure 5-4. Pulse Response Adjustments 



e. Alternately adjust A5R24 and A5R20 to set 
leading edge of pulse to most resemble its known 
characteristics. 

NOTE 

If pulse generator being used is specified 
for 3% overshoot, do not set adjustments 
for less than 3% since this is effectively 
detuning the vertical amplifier bandwidth. 



k. Adjust A3R22, channel B HF adj., to make the 
channel B display as similar as possible to the channel 
A display. 

l. Disconnect equipment and return Model 
1740A controls to initial settings. 

NOTE 

Check bandwidth (paragraph 5-12) after 
making response adjustments. If band- 
width is low or marginal, adjust A5R24, 

HF No. 1, slightly CW to speed up 
response; then adjust A5R20, HF No. 2, 
slightly CW to optimize pulse response 
again. 

5-63. X-Y GAIN ADJUSTMENT. (Not required on Option 
101 instruments.) 

Equipment Required: 

Oscillator 
Power Divider 

a. Connect oscillator to both channels, using a 
50-ohm power divider, two 9-inch 50-ohm cables, and 
a 48-inch 50-ohm cable. 

b. Adjust oscillator and channel A VOLTS/DIV 
for exactly 6 divisions of vertical deflection. Oscillator 
should be set for a low frequency (<1 kHz). 

c. Change sweep mode to A VS B. 

d. With channel B VOLTS/DIV set to same 
setting as channel A, adjust A7R97, A— B cal., for 
exactly 6 divisions of horizontal deflection. 

e. Disconnect equipment and return Model 
1740A controls to initial settings. 
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\Table 5-9. Condensed Adjustment Procedure | 



Adjustment 


Procedure 


+ 15 V Adj., A16R26 


+15 Vdc ±10 mV. 


Intensity Limit Adj., A15R2 


1. Set main sweep to .1 mSEC. 

2. Set delayed sweep to 10 /u SEC. 

3. Adjust so that intensified sweep is just 
extinguished with BEAM INTENSITY at 
minimum. 


Gate Comp Adj., A12R12 and A12C11 


1. Set BEAM INTENSITY to midrange. 

2. Adjust for fastest rise time with <3% overshoot. 
Observe trace or adjust for even intensity, 
particularly at left edge. Check for less than 

1 division of baseline loss at fastest sweep 
speed. 


F. G. Adj., A16R20 


Adjust for uniform illumination at all settings 
of SCALE ILLUM. 


TRACE ALIGN (rear panel) and Y-align (A12R16) 


1. Perform TRACE ALIGN first. 

2. Apply 10-kHz sine wave to channel B while 
in A VS B mode. 

3. Adjust for perpendicular line. 


Calibrator Amp., A3R116 


Adjust for 1 V peak ±10 mV. 


Main Trig. Sens. Adj., A7R20 


Adjust so both main and delayed trigger 


] )elayed Trig. Sens. Adj., A10R86 


circuit recognize a 10-MHz 30 mV sine wave. 


Sync Zero, A7R41 


1. Apply 1-kHz sine wave. 

2. Adjust for no shift in trigger point while 
switching time base to AC/DC coupling. 


Trig. View Bal., A3R86 


1. Apply small sine wave to main EXT TRIGGER. 

2. Select TRIG VIEW mode. 

3. Adjust to position the triggered display to 
center screen. 


HORIZ Amp Gain 


1. Turn Delayed Sweep to .05 ^SEC to obtain 


XI Gain A7R93 


intensified dot on main sweep. 

2. Set DELAY to 1.00 and position intensity spot 
to 2nd graticule line. 


Delay Start Adj. A7R169 


With MAIN TIME/DIV set to .1 mSEC, DLY’D 
TIME/DIV set to .05 mSEC, and DELAY to .2, 
set intensified spot 2 mm after sweep start point. 
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Table 5-9 . Condensed Adjustment Procedure (Cont'd) 



Adjustment 


Procedure 




3. 


Set DELAY to 9.00, Adjust A7R93 to position 
bright spot to 10th line. 


.05 - 2 /jSEC A8R43 


4. 


Set for 1 marker/div. 


X10 Gain A7R117 


5. 


Set for 1 marker/ 10 div. 


HORIZ Amp Balance 
Mag Center A7R105 


1 . 


Set so that display at center screen remains 
at center screen when MAG X10 is used. 


HORIZONTAL LINEARITY 

A11R10 

A11R15 


1 . 


Adjust on .05 mSEC range, using MAG X10, 
observing a 10-ns sine wave. 


PRELIMINARY MAIN SWEEP CAL 






A8R43 


1 . 


1 mSEC range 


A8R12 


2. 


10 mSEC range 


A8R13 


3. 


1 mSEC range 


A8R14 


4. 


50 mSEC range 


DELAYED SWEEP CAL 






A9R28 


L 


.5 (jlSEC range 


A9R10 


2. 


5 mSEC range 


A9R11 


3. 


.5 mSEC range 


MAIN SWEEP FINE ADJ 


1 


Use DELAY dial at setting of 1.00 and 
9.00 to adjust main sweep. 






Main Sweep and Delayed Sweep 

Time Mark 


A8R43 

A8R12 

A8R13 

A8R14 




.5 mSEC .05 mSEC 

10 mSEC 1 mSEC 

1 mSEC .1 mSEC 

50 mSEC 5 mSEC 


Vertical Amplifier Balance 






A3R11 


1 . 


Connect DVM to A3TP9 and adjust A FET 
balance for 0 V ±.5 mV. Adjust on 50 mV 
range. 


A3R31 


2. 


Connect DVM to A3TP10 and adjust B FET 
balance for 0 V ±.5 mV. Adjust on 50 mV 
range. 
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Table 5-9. Condensed Adjustment Procedure ( Cont'd / 



Adjustment 


Procedure 


Vertical Amplifier Balance (Cont'd) 
A3R18 


3. 


Switch channel A VOLTS/DI V between .005 
and .02 and adjust 5-mV balance for minimum 
trace shift. 


A3R19 


4. 


Switch channel A VOLTS/DI V between .005 
and .05 and adjust 50-mV balance for 
minimum trace shift. 


A3R77 


5, 


Switch channel B VOLTS/DI V between .005 
and .02 and adjust 5-mV balance for minimum 
trace shift. 


A3R76 


6. 


Switch channel B VOLTS/DIV between .005 
and .05, and adjust 50-mV balance for 
minimum trace shift. 


A3R90 


7. 


Engage/disengage CH B INVT and adjust for 
minimum trace shift. Readjust A3R77 and 
A3R76 if necessary. 


Position and Sync Balance 






A3R32 


1 . 


Select B DISPLAY; switch between normal 
and MAG X5 ? and adjust channel B POSN 
for minimum trace shift. 


A3R79 


2. 


Apply 10-kHz sine wave to both channels. 
Select ALT mode and COMP TRIGGER, 
and adjust sync A balance for stable 
triggering and minimum phase shift. 
Readjust A3R18 and A3R19 if necessary. 


A3R58 


3. 


Select A DISPLAY; switch between normal 
and MAG X5, and adjust channel A position 
for minimum trace shift. 


Input C and Attenuator Compensation 






(Channel A) 






A3C2 


1 . 


Apply 10-kHz square wave, and adjust 
.5 V comp for best response. 


A3C4 


2. 


Adjust .5 V input cap to make .5 VOLTS/ 
DIV range match reading on .2 range (19.5 to 
21.5 pF). 


Input C and Attenuator Compensation 






(Channel B) 






A3C17 


1 . 


Apply 10-kHz square wave, and adjust 
.5 V comp for best response. 
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Table 5-9. Condensed Adjustment Procedure (Cant'd) 



Adjustment 


Procedure 


Input C and Attenuator Compensation 
(Cont'd) 

A3C19 


2. Adjust .5 V input cap to make .5 VOLTS/ 
DIV range match reading on .2 range (19.5 to 
21.5 pF). 


Gain 




A3R49 


1. Channel A fine gain. 


A3R46 


2. Channel B fine gain. 


A3R65 


3. Composite gain. 


Pulse Response 




A5R24 


1. Short time constant 


A5R20 


2. Short time constant 


A5R19 


3. Medium time constant. 


A5R22 


4. Long time constant. 


A3R22 


5. Adjust to make channel B most resemble 
channel A. 


X-Y Gain (Not applicable to Option 101) 




A7R97 


Adjust for same gain on X-axis as on Y-axis. 



5-19/(5-20 blank) 






A16R26 
+ 15V ADJ 




„ A16TP4 
•-A1 6TP3 



A3R86 

>TRIG VIEW BAL 



A3R58 
'A POSN 



A3R49 
'A GAIN 



A3R79 

SYNC A BALANCE 



A3R19 

A 50m V BALANCE 



A3R18 

A 5m V BALANCE 



A3R1 1 
A FET BAL 



A3C2 

A ,5V COMP 



A3R1 16 

CALIBRATOR AMP 



C4 

A ,5V INPUT CAP 
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SECTION VI 

REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. This section contains information for ordering 
replacement parts. The abbreviations used in the 
parts list are described in table 6-L Table 6-2 lists 
the parts in alphanumeric order by reference des- 
ignation and includes the manufacturer and manu- 
facturer's part number. Table 6-3 contains the list 
of manufacturers' codes. 

6-3. ORDERING INFORMATION. 

6 - 4 . To obtain replacement parts from Hewlett-Pack- 
ard, address order or inquiry to the nearest Hewlett- 
Packard Sales Service Office and supply the follow- 
ing information: 



a. Instrument model and serial number. 

b. HP part number of item(s). 

c. Quantity of part(s) desired. 

d. Reference designation of part(s). 

6-5. To order a part not listed in the table, provide 
the following information: 

a. Instrument model and serial number. 

b. Description of the part, including function 
and location in the instrument. 

c. Quantity desired. 



Table 6-1. Abbreviations for Replaceable Parts List 



A 


AMPERE(S) 


H 


HENRY(IES) 


NPN 


NEGATIVE POSITIVE 


RWV 


REVERSE WORKING 


ASSY 


ASSEMBLY 


HG 


MERCURY 




NEGATIVE 




VOLTAGE 






HP 


HEWLETT PACKARD 


NSR 


NOT SEPARATEL 






BD 


BOARD(S) 


HZ 


HERTZ 




REPLACEABLE 


SB 


SLOW BLOW 


BH 


BINDER HEAD 










SCR 


SILICON CONTROLLED 


BP 


BANDPASS 


IF 


INTERMEDIATE FREQ 








RECTIFIER 






IMPG 


IMPREGNATED 


OBD 


ORDER BY 


SE 


SELENIUM 


C 


CENTI (10 2 ) 


INCD 


INCANDESCENT 




DESCRIPTION 


SEC 


SECOND(S) 


CAR 


CARBON 


INCL 


INCLUDE(S) 


OH 


OVAL HEAD 


SECT 


SECTION(S) 


CCW 


COUNTERCLOCKWISE 


INS 


INSULA! ION IE D: 


OX 


OXIDE 


SI 


SILICON 


CER 


CERAMIC 


INT 


INTERNAL 






SIL 


SILVER 


CMO 


CABINET MOUNT ONLY 




KILO HO 3 ) 


P 


PEAK 


SL 


SLIDE 


COAX 


COAXIAL 


K 


PC 


PRINTED (ETCHED) 


SP 


SINGLE POLE 


COEF 


COEFFICIENT 


KG 


KILOGRAM 




Cl RCUIT(S) 


SPL 


SPECIAL 


COMP 


COMPOSITION 






PF 


PICOFARADS 


ST 


SINGLE THROW 


CONN 


CONNECTORS 


LB 


POUND(S) 


PHL 


PHILLIPS 


STD 


STANDARD 


CRT 


cathode ray tube 


LH 


LEFT HAND 


PIV 


PEAK INVERSE 






CW 


CLOCKWISE 


LIN 


LINEAR TAPER 




VOLT AGE(S) 


TA 


TANTALUM 






LOG 


LOGARITHMIC TAPER 


PNP 


POSITIVE NEGATIVE 


TD 


TIME DELAY 


D 


DECI no b 


LPF 


LOW PASS FILTER IS) 




POSITIVE 


TFL 


TEFLON 


DEPC 


DEPOSITED CARBON 


LVR 


LEVER 


P/O 


PART OF 


TGL 


TOGGLE 


DP 


DOUBLE POLE 






PORC 


PORCELAIN 


THYR 


THYRISTOR 


DT 


DOUBLE THROW 


M 


MILL! (10 3 I 


POS 


POSIT IONISI 


Tl 


TITANIUM 






MEG 


MEGA ilO 6 ) 


POT 


POTENTIOMETER(S) 


TNLDIO 


TUNNEL DIODE(S) 


ELECT 


ELECTROLYTIC 


MET FILM 


METAL FILM 


P P 


PEAK TO PEAK 


TOL 


TOLERANCE 


ENCAP 


ENCAPSULATED 


MET OX 


METAL OXIDE 


I'RGM 


PROGRAM 


TRIM 


TRIMMER 


EXT 


EXTERNAL 


MFR 


MANUFACTURER 


PS 


POLYSTYRENE 










MINAT 


MINIATURE 


PWV 


PEAK WORKING 


U 


MICRO (10 6 ! 


F 


1 ARAD(S) 


MOM 


MOMENTARY 




VOLTAGE 






FET 


FIELD EFFECT 


MTG 


MOUNTING 






V 


VOLTS 




TR ANSISTOR (S) 


MY 


MYLAR 


RECT 


RECTIFIER(S) 


VAR 


VARIABLE 


FH 


FLAT HEAD 






RF 


RADIO FREQUENCY 


VDCW 


DC WORKING VOLT(S) 


FIL H 


FILLISTER HEAD 


N 


NANO 110 9 ) 


RFI 


RADIO FREQUENCY 






FXD 


FIXED 


N/C 


NORMALLY CLOSED 




INTERFERENCE 


W 


WATT (S) 




GIGA (10 9 ) 


NE 


NEON 


RH 


ROUND HEAD 


W/ 


WITH 


G 


N/O 


NORMALLY OPEN 




OR 


WIV 


WORKING INVERSE 


GE 


GERMANIUM 


NOP 


NEGATIVE POSITIVE 




RIGHT HAND 




VOLTAGE 


GL 


GLASS 




ZERO (ZERO TEMPER 


RMO 


RACK MOUNT ONLY 


w/o 


WITHOUT 


GRD 


GROUNDED 




ATURE COEFFICIENT) 


RMS 


ROOT MEAN SQUARE 


ww 


WIREWOUND 



6-1 







16 



9 




ITEM 


DESCRIPTION 


QTY 


HP PART NO 


1 


STAR WASHER 


11 


2190-0005 


2 


3/8 LOCKWASHER 


13 


2190-0016 


3 


NO. 8 HELICAL LOCKWASHER 


4 


2190-0017 


4 


NO. 6 HELICAL LOCKWASHER 


8 


2190-0018 


5 


NO. 4 HELICAL LOCKWASHER 


9 


2190-0019 


6 


1/4 LOCKWASHER (INTERNAL) 


1 


2190-0084 


7 


NO. 2 HELICAL LOCKWASHER 


6 


2190-0112 


8 


NO. 4-40 x .250 MACHINE SCREW 


4 


2200-0103 


9 


NO. 4-40 x .312 MACHINE SCREW 


44 


2200-0105 


10 


NO. 4-40 x 1.25 MACHINE SCREW 


2 


2200-0123 


11 


NO. 4-40 x .375 MACHINE SCREW 


8 


2200-0143 


12 


NO. 4-40 x .625 MACHINE SCREW 


3 


2200-0149 


13 


NO. 4-40 x .250 MACHINE SCREW (BLACK) 


8 


2200-0762 


14 


NO. 4-40 x .093 THK NUT 


1 1 


2260-0002 








. 




ITEM 


DESCRIPTION 


QTY 


HP PART NO. 


15 


NO. 6-32 x 1.5 MACHINE SCREW 


4 


2360-0135 


16 


NO. 6-32 x .375 MACHINE SCREW 


9 


2360-0197 


17 


NO. 8-32 x .750 MACHINE SCREW 


2 


2510-0111 


18 


NO. 8-32 x 2.25 MACHINE SCREW 


4 


2510-0135 


19 


NO. 8-32 x .125 THK NUT 


4 


2580-0004 


20 


NO. 8 FLAT WASHER 


10 


3050-0071 


21 


3/8-32 NUT 


15 


2950-0043 


22 


1/4-32 NUT 


2 


2950-0072 


23 


NO. 4-40 x. 188 SETSCREW 


4 


3030-0196 


24 


NO. 6 FLAT WASHER 


11 


3050-0010 


25 


NO. 2-56 x 3/16 


2 


0520-0127 


26 


NO. 2-56 x 5/8 


4 


0520-0136 


27 


NO. 2-28 x .500 TAPPING SCREW (HOLDS ATTENUATORS 
TO BOARD) 


8 


0624-0306 


28 


NO. 4-20 x 1.000 TAPPING SCREW 


4 


0624-0313 



1740A-050-01-10-75 
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Table 6-2. Replaceable Parts 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 








CHASSIS PARTS 






A1 


01740-63401 




ATTENUATOR ASSY. CHANNEL A 


28480 


01740-63401 


A2 


01 740-63402 




ATTENUATOR ASSY. CHANNEL B 


28480 


01740-63402 


A3 


01740-66515 




VERTICAL PREAMPLIFIER ASSY 


28480 


01740 66515 


A3 OPTION 101 


01740-66517 




VERTICAL PREAMPLIFIER ASSY OPTION 101 ONLY 


28480 


01740 66517 


A4 


01740-61611 




DELAY LINE ASSY 


28480 


01740-61611 


A5 


01740-66505 




VERTICAL OUTPUT ASSY 


28480 


01740-66505 


A6 


0960 0429 




HV MULTIPLIER ASSY 


28480 


0960 0429 


A7 


01740-66524 




HORIZONTAL SWEEP ASSY 


28480 


01740-66524 


A7 OPTION 101 


01740-66525 




HORIZONTAL SWEEP ASSY 


28480 


01740 66525 


A8 


01740-66523 




MAIN SWEEP ASSY 


28480 


01740-66523 


A9 


01740-66522 




DELAYED SWEEP ASSY 


28480 


01740 66522 


A10 


01740-66508 




DELAYED TRIGGER ASSY 


28480 


01740 66508 


All 


0174066521 




HORIZONTAL OUTPUT ASSY 


28480 


01740-66521 


A12 


01740-66503 




GATE AMPLIFIER ASSY 


28480 


01740-66503 


A13 


01740-66516 




VERTICAL CONTROL SWITCHING ASSY 


28480 


01740-66516 


A14 


01 74066504 




INTERFACE ASSY 


28480 


01740-66504 


A14 OPTION 101 


0174066514 




INTERFACE ASSY-OPTION 101 ONLY 


28480 


01740-66514 


A15 


0174066502 




HV POWER SUPPLY ASSY 


28480 


01740 66502 


A16 


0174066529 




LV POWER SUPPLY ASSY 


28480 


01 740-66529 


DS1 


1990-0524 


1 


LED VISIBLE 


28480 


1990 0524 


DS2 


19900324 


4 


LED-VISIBLE 


28480 


1990-0324 


DS3 


19900324 




LED VISIBLE 


28480 


1990 0324 


DS4 


1990-0324 




LED VISIBLE 


28480 


1990 0324 


DS5 


19900324 




LED VISIBLE 


28480 


1990-0324 


El 


03400511 


1 


INSU LATOR-XSTR PWR TRANSISTOR .125 D 


13103 


43 77 2 


E2 


15100038 


1 


BINDING POST SGL 1/4-32 THD STUD 


28480 


1510 0038 


FI 


21100007 


1 


FUSE 1 A 250V SLO-BLO 1.25X .25 UL 


71400 


MDL-1 


FI 


21100202 


1 


FUSE ,5A 250V SLO BLO 1.25X .25 UL 


71400 


MDL V2 


J1 


1250-0118 


8 


CONNECTOR RF BNC FEM SGL HOLE FR 


9D949 


31-2221 1022 


J2 


12500118 




CONNECTOR RF BNC FEM SGL HOLE FR 


9D949 


31-2221 1022 


J3 


12500118 




CONNECTOR RF BNC FEM SGL HOLE FR 


9D949 


31-2221 1022 


J4 


1250-0118 




CONNECTOR RF BNC FEM SGL HOLE FR 


9D949 


31 2221 1022 


J5 


1250-0118 




CONNECTOR RF BNC FEM SGL HOLE FR 


9D949 


31 2221 1022 


J6 


12500524 


2 


CONNECTOR 


28480 


1250 0524 


J7 


1250-0524 




CONNECTOR 


28480 


1250 0524 


J8 


1250-0118 




CONNECTOR RF BNC FEM SGL HOLE FR 
(USED IN OPTION 101 ONLY) 


9D949 


31 2221 1022 


J9 


1250-0118 




CONNECTOR-RF BNC FEM SGL HOLE FR 
(USED IN OPTION 101 ONLY) 


9D949 


31 2221 1022 


J10 


1250-0118 




CONNECTOR-RF BNC FEM SGL HOLE FR 
(USED IN OPTION 101 ONLY) 


9D949 


31 2221 1022 


LI 


5060-0435 


1 


COIL:ALIGNMENT Z AXIS 


28480 


5060-0435 


L2 


0018065601 


1 


COIL 


28480 


00180 65601 


L3 


91700016 


3 


CORE-SHIELDING 8EAD 


02114 


56-590 65A1/3B 


L4 


91700016 




CORE SHIELDING BEAD 


02114 


56-590-65 A 1/3B 


L5 


91700016 




CORE SHIELDING BEAD 


02114 


56 590-65A1/3B 


MP1 


03700603 


1 


PUSHBUTTON :SOU ARE, MINT GRAY 


28480 


0370-0603 


MP2 


0370-0671 


1 


KNOB 


28480 


0370 0671 


MP3 


03700963 


1 


KNOB CONC-RND .5 IN JGK SGI -DECAL 


28480 


0370-0963 


MP4 


03701005 


1 


KNOB-BASE -PTR .375 IN JGK SGI -DECAL 


28480 


„ 0370 1005 


MP5 


03701099 


1 


KNOB BASE PTR .5 IN JGK SGI-DECAL 


28480 


0370 1099 


MP6 


0370-1100 


1 


KNOB BASE -CONC PTR .5 IN JGK 


28480 


0370 1100 


MP7 


0370 2626 


1 


KNOB 


28480 


0370 2626 


MP8 


0370-2630 


1 


KNOB 


28480 


0370 2630 


MP9 


03702783 


1 


KNOB: VOLTS/DIV 


28480 


0370-2783 


MP10 


1460 0604 


1 


SPRING CPRSN .95 OD 1.185 LG MUW 


28480 


1460-0604 


MP11 


4324 0086 


1 


SHOCK MOUNT(CRT) BLACK 


00000 


OBD 


MP12 


1540 0292 


1 


CASE ACCESSORY PVC 10.5LG 1.5WD 13.5DP 


28480 


1540 0292 


MP13 


5020-8733 


1 


GEAR, HUB HANDLE 


28480 


5020-8733 


MP14 


50208734 


1 


RING, HANDLE 


28480 


5020-8734 


MP15 


5020 8744 


1 


SPACER DIAL CHAN A 


28480 


50208744 


MP16 


5020-8745 


1 


SPACER DIAL CHAN B 


28480 


50208745 


MP17 


5040-0421 


1 


INSULATOR COVER: POTENTIOMETER 


28480 


5040-0421 


MP18 


5040-0511 


1 


CAP, TRIM 


28480 


504005 1 1 


MP19 


5040-0515 


1 


ASSY, HANDLE 


28480 


5040 0515 


MP20 


0174064101 




COVER. PANEL 


28480 


0174064101 


MP21 


50400521 


'i 


BEZEL, CRT 


28480 


5040 0521 


MP22 


50407829 


1 


FOOT 


28480 


50407829 


MP23 






NOT ASSIGNED 






MP24 


50407023 


1 


PUSH ROD 


28480 


5040 7023 


MP25 


50407598 


1 


LEVER. COUPLING 


28480 


5040 7598 


MP26 






NOT ASSIGNED 






MP27 


50407705 


4 


EXTENDER PUSHBUTTON 


28480 


5040 7705 


MP28 


5040 7706 


4 


EXTENDER PUSHBUTTON 


28480 


5040 7706 


MP29 


50407755 


1 


EXTENDER PUSHBUTTON 


28480 


5040 7755 



See introduction to this section for ordering information 
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Model 1740A 



Table 6-2 . Replaceable Parts (Coni' d) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


MP30 


5040 7756 


1 


EXTENDER PUSHBUTTON 


28480 


5040 7756 


MP31 


00180-01218 


2 


BRACKET-COIL 


28480 


00180-01218 


MP32 


6960 0001 


1 


PLUG HOLE FL HD .375 DIA STL 


57771 


D 3005 LCS 


MP33 


01701 04108 


1 


COVER CRT 


28480 


01701 04108 


MP34 


01710 04103 


1 


COVER TRANSFORMER 


28480 


01710-04103 


MP35 


01720-22501 


1 


RING-ANTIRUN 


28480 


01720 22501 


MP36 


01 72a 23705 


1 


SHAFT-DELAYED SWEEP 


28480 


01720 23705 


MP37 


01740-20601 


1 


SHIELD-CRT SAFETY 


28480 


01740-20601 


MP38 


0172063703 


1 


SHAFT ASSY. MAIN SWEEP 


28480 


01720 63703 


MP39 


01 720 67403 


1 


KNOB. DELAYED TIME/DIV 


28480 


01720 67403 


MP40 


0172067405 


2 


KNOB VERNIER 


28480 


01720-67405 


MP41 


0174000101 


1 


DECK. MAIN 


28480 


01740 00101 


MP42 


0174000102 


1 


DECK. FRONT 


28480 


01740 00102 


MP43 


0174000202 


1 


PANEL, FRONT 


28480 


01740 00202 


MP44 


01 74000205 


1 


PANEL, REAR 


28480 


01740 00205 


MP45 


0174000601 


1 


SHIELD, PREAMPLIFIER 


28480 


01740 00601 


MP46 


01 74000602 


1 


SHIELD, CAL 


28480 


01740-00602 


MP47 


01740 01201 


1 


BRACKET. DELAYED TRIGGER 


28480 


01740-01201 


MP48 


01740 01202 


1 


BRACKET. HV 


28480 


01740-01202 


MP4.9 


0174001203 


1 


BRACKET. VERTICAL OUTPUT 


28480 


01740-01203 


MP50 


0174001204 


1 


BRACKET. HORIZONTAL SWEEP 


28480 


01740 01204 


MP51 


0174001209 


1 


BRACKET. HORIZONTAI TOP 


28480 


01740-01209 


MP52 


0174001212 


1 


BRACKET, BNC 


28480 


0174001212 


MP53 


01740-02701 


1 


FILTER, CONTRAST 


28480 


01740 02701 


MP54 


0174004101 


1 


COVER, HV 


28480 


01740 04101 


MP55 


0174004102 


1 


COVER. TOP 


28480 


01740 04102 


MP56 


0174004108 


1 


COVER. BOTTOM 


28480 


01740 04108 


MP57 


0174004109 


1 


COVER, LINE VOLTAGE (ON A16) 


28480 


0174004109 


MP58 






NOT ASSIGNED 






MP59 


0174020501 


1 


FRAME, FRONT 


28480 


01740-20501 


MP60 


0174020507 


1 


FRAME, REAR 


28480 


01740-20507 


MP61 


0174020503 


1 


HEAT SINK. PREAMPLIFIER 


28480 


01740 20503 


MP62 


0174023701 


1 


RAIL, SIDE 


28480 


01740 23701 


MP63 


0174024702 


1 


SUPPORT, CRT CAMERA 


28480 


01740 24702 


MP64 


0174043901 


1 


SHAFT, EXTENSION 


28480 


01740 43901 


MP65 


01 74060601 


1 


SHIELD ASSY, CRT 


28480 


01740-60601 


MP66 


0174067402 


1 


KNOB. MAIN TIME/DIV 


28480 


01740 67402 


MP67 


0183023201 


1 


COUPLER, SWITCH EXTENSION 


28480 


01830 23201 


MP68 


0510 0541 


3 


COLLAR SHAFT 


28480 


0510-0541 


MP69 


14100094 


1 


BUSHING, PANEL 


28480 


1 4 1 0-0094 


MP70 


03702862 


1 


PUSHBUTTON-WHITE 


28480 


037a 2862 


MP71 






NOT ASSIGNED 






MP72 


1140 0036 


1 


DIAL, DELAY 


12697 


461 


MP73 


1400-0665 


1 


BEZEL:LED 


28480 


1400 0665 


MP74 






NOT ASSIGNED 






MP75 


0370-0684 


1 


PUSHBUTTON GOLD (USED IN OPTION 101 ONLY) 


28480 


0370-0684 


MP76 


5040 5952 


1 


FLOATING CORE 


28480 


5040 5952 


MP77 


3050 0481 


1 


WASHER 


28480 


3050-0481 


MP78 


3050 0791 




WASHER SHOULDER 


28480 


3050 0791 


MP79 


0624 0279 




SCREW SPECIAL 


28480 


0624-0279 


MP80 


3050 0655 




WASHER 


28480 


30590655 


MP81 


0174024701 




SPACER 


28480 


0174924701 


MP82 


21900910 




DOME WASHER 


28480 


2190 0910 


MP83 


29500035 


2 


NUT: CONNECTOR 


28480 


29500035 


MP84 (OPTION 101) 


0172003201 


1 


ADAPTER POWER CORD 


28480 


0172903201 


PI 


1251 2357 


1 


CONNECTOR-AC PWR HP-9 MALE FLG MTG 


28480 


1251 2357 


01 


1854 0433 


1 


TRANSISTOR NPN SI PD=90W FT s 2MHZ 


28480 


1854 0433 


02 


1854 0573 


1 


TRANSISTOR NPN SI PD=30W FT=10MHZ 


28480 


1854 0573 


03 


1854 0370 


4 


TRANSISTOR NPN 2N5294SI PD^I SW 


02735 


2N5294 


04 


1854-0370 




TRANSISTOR NPN 2N5294 SI PD- 1 8W 


02735 


2N5294 


05 


1854 0370 




TRANSISTOR NPN 2N5294 SI PD=1.8W 


02735 


2N5294 


Q6 


1854 0370 




TRANSISTOR NPN 2N5294SI PD=1 8W 


02735 


2N5294 


R 1 


0684 4711 


1 


RESISTOR 470 10% .25W FC TC=-400/+600 
(USED IN OPTION 101 ONLY) 


01121 


CB4711 


R2 






NOT ASSIGNED 






R3 


0683-4705 


2 


RESISTOR 47 5% .25W FC TC= -400/+500 


01121 


CB4705 


R4 


0683 4705 




RESISTOR 47 5% 25W FC TC= -400/+500 


01121 


CB4705 


R5 


0683 1505 




RESISTOR 15 5% 25W FC TC= -400/+500 


01121 


CB1505 


R6 


21001443 


1 


RESISTOR VAR PREC WW 10-TRN 50K 3% 


28480 


2100 1443 


R7 


0684 1021 


1 


RESISTOR IK 10% .25W FC TC--400/+600 


01121 


CB 1021 


R8 


2100 0657 


1 


RESISTOR VAR W/SW 100K 30% LIN 


28480 


2100-0657 


R9 


2100-3397 


1 


RESISTOR VAR W/SW 200K 20% 10CW SPST-NC 


28480 


2100-3397 


RIO 


0683- 1 505 




RESISTOR 15 5% .25W FC TC «^400/+500 


01121 


CB 1505 


R11 


21003014 


1 


RESISTOR VAR DUAL 20K 20%-CC 20K 20% C 


28480 


2100 3014 


R12 


2100 3471 


1 


RESISTOR VAR 100 OHM 20% C 


11236 


551 


T1 


9100 3499 


1 


TRANSFORMER POWER 


28480 


9100 3499 


VI 


5083 3552 


1 


CRT:P31 ALIGNMENT 


28480 


5083 3552 


W1 


81201521 


1 


CABLE ASSY 3-COND 18-AWG 


28480 


8120 1521 


W1 (OPTION 101) 


8120 1202 


1 


CABLE ASSY POWER 7.5 FT. 


28480 


8120 1202 


W2 


01740 61602 


1 


CABLE ASSY. SYNC 


28480 


01740-61602 


W3 


0174061621 


1 


CABLE ASSY. FRONT PANEL 


28480 


0174961621 


W4 


0174061603 


1 


CABLE ASSY, HORIZONTAL OUTPUT 


28480 


0174961603 


W5 


0174061601 


1 


CABLE ASSY. CRT (INCLUDES XVI) 


28480 


0174961601 


W6 


0174061609 


1 


CABLE ASSY. TRIGGER VIEW 


28480 


0174961609 


W7 


0174061622 


1 


CABLE ASSY HORIZ POS/D 


28480 


0174961622 


W8 


0174061623 


1 


CABLE ASSY CRT/SCALE 


28480 


0174961623 


XF 1 


1400 0084 


1 


FUSEHOLDER EXTR ACTION POST TYPE 


75915 


342014 
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Model 1740 A 



Replaceable Parts 



□ 



□ 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Trn 


01740-63401 


1 


ATTENUATOR ASSEMBLY. CHANNEL A 


28480 


0174a63401 


* A 1 Hi 


2100-3551 


2 


RESISTOR VAR W/SW 100 10% LIN SPST NO 


28480 


2100-3551 


^2*1 


01740-63402 


1 


ATTENUATOR ASSEMBLY. CHANNEL B 


28480 


01 74a63402 




2100-3551 




RESISTORVAR W/SW 100 10% LIN SPST-NO 


28480 


2100-3551 


EU 


01740-66515 


1 


BOARD ASSY, VERTICAL PREAMPLIFIER 
(DOES NOT INCLUDE A3A1) 


28480 


01 74a66515 
01 74a6651 7 


A3 OPTION 101 


01 740-66517 


1 


BOARD ASSEMBLY. VERTICAL PREAMPLIFIER (USES 
SAME PARTS AS 01740 66515 EXCEPT WHERE NOTED) 


28480 




A3A1 


5081 3030 


1 


ASSEMBLY, SUBSTRATE (NOT SUPPLIED WITH A3. 
ORDER SEPARATELY) 


28480 


5081 3030 


A3C1 


0160-4204 


2 


CAPACITOR FXD 033UF *-10% 500WVDC CER 


72982 


8131 M500 W5R 333K 


A3C2 


0121 0060 


4 


CAPACITOR V TRMR CER 2/8PF 350V PC-MTG 


0086S 


304322 2/8PF NPO 


A3C3 


0150-0021 


3 


CAPACITOR F*D .47PF +-5% 500WVDC Tl DIOX 


95121 


TYPE QC 


A3C4 


0121 0060 




CAPACITOR V TRMR-CER 2/8PF 350V PC MTG 


0086S 


304322 2/8PF NPO 


A3C5 


01602150 


1 


CAPACITOR FXD 33PF +- 5% 300WVDC MICA 


28480 


0160-2150 


A3C6 


0160 3448 


3 


CAPACITOR FXD 1000PF +-10% 1000WVDC CER 


28480 


0160-3448 


A3C7 


0160-3799 


3 


CAPACITOR FXD +-10% 100WVDC CER 18 PF 


28480 


0160 3799 


A3C8 


0160-3451 


26 


CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3C9 


0180-2255 


13 


CFXD TA ELECT 22 UF 20% 20VDCW 


72982 


301 000 COHO 829C 


A3C10 


0160-3451 




CAPACITOR -FXD .01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3C11 


0180 0648 


2 


CAPACITOR FXD 0.1UF 35WVDC 


28480 


0180-0648 


A3C12 


0160-3451 




CAPACITOR -FXD .01UF +80-20% 100WVDC CER 


28480 


0160-3451 


A3C13 


0160-3451 




CAPACITOR -FXD .01UF +80-20% 100WVDC CER 


28480 


0160-3451 


A3C14 


0160-4204 




CAPACITOR FXD .033UF +-10% 500WVDC CER 


72982 


8131-M500-W5R 333K 


A3C15 


0160 3567 


2 


CAPACITOR FXD 10PF +-5% 100WVDC CER 


28480 


0160-3567 


A3C16 


0160-3448 




CAPACITOR FXD 1000PF +-10% 1000WVDC CER 


28480 


0160 3448 


A3C17 


0121 0060 




CAPACITOR V TRMR-CER 2/8PF 350V PC-MTG 


0086S 


304322 2/8PF NPO 


A3C18 


0150 0021 




CAPACITOR -FXD 47PF +-5% 500WVDC Tl DIOX 


95121 


TYPE QC 


A3C19 


0121 0060 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 


0086S 


304322 2/8PF NPO 


A3C20 


0160 2198 


4 


CAPACITOR FXD 20PF +-5% 300WVDC MICA 


28480 


01602198 


A3C21 


0160-3451 




CAPACITOR FXD .01 UF +80-20% 100WVDC CER 


28480 


0160-3451 


A3C22 


0160-3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3C23 


0160-3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160-3451 


A3C24 


0160 3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160-3451 


A3C25 


0180 0648 




CAPACITOR FXD 0.1 UF 35WVDC 


28480 


0180-0648 


A3C26 


0160-3443 


4 


CAPACITOR FXD .1UF +80-20% 50WVDC CER 


28480 


0160 3443 


A3C27 


0160-3451 




CAPACITOR -FXD .01UF +80-20% 100WVDC CER 


28480 


0160-3451 


A3C28 


0160-3451 




CAPACITOR FXD .01UF +80-10% 100WVDC CER 


28480 


0160-3451 


A3C29 


0180-2255 




C:FXD TA ELECT 22 UF 20% 20VDCW 


72982 


30 1 OOQ-COHO-829C 


A3C30 


0160-3443 




CAPACITOR FXD 1UF +80-20% 50WVDC CER 


28480 


0160 3443 


A3C31 


0160-3567 




CAPACITOR -FXD 10PF +-5% 100WVDC CER 


28480 


0160-3567 


A3C32 


0160-3470 


3 


CAPACITOR -FXD .01 UF +80-20% 50WVDC CER 


28480 


0160-3470 


A3C33 


0180-2255 




C:FXD TA ELECT 22 UF 20%20VDCW 


72982 


301-OOOCOHO-829C 


A3C34 


0180-2255 




C FXD TA ELECT 22 UF 20% 20VDCW 


72982 


301 000 COHO 829C 


A3C35 


0180-2255 




C: FXD TA ELECT 22 UF 20% 20VDCW 


72982 


301-000-COHO-829C 


A3C36 


0160 3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160-3451 


A3C37 


0160-4324 


2 


CAPACITOR FXD 220PF +-10% 50WVDC CER 


6F364 


TYPE 100 100 X7R 221K 


A3C38 


0160-4324 




CAPACITOR FXD 220PF +-10% 50WVDC CER 


6F364 


TYPE 100- 1 00 X7 R -22 IK 


A3C39 


0150-0061 


1 


CAPACITOR -FXD 20PF +-10% 100WVDC CER 


28480 


0150-0061 


A3C40 


0160-3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3C41 


0180-2255 




C:FXD TA ELECT 22 UF 20% 20VDCW 


72982 


301000-COHO 829C 


A3C42 


0180-2255 




C FXD TA ELECT 22 UF 20% 20VDCW 


72982 


301 000-COHO-829C 


A3C43 


0160-3451 




CAPACITOR -FXD .01 UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3C44 


0160-3451 




CAPACITOR -FXD .01UF +80-20% 100WVDC CER 


28480 


0160-3451 


A3C45 


0160-3451 




CAPACITOR -FXD .01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3C46 


0160-3451 




CAPACITOR -FXD .01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3C47 


0160 2217 


1 


CAPACITOR -FXD 910PF +-5% 300WVDC MICA 


28480 


0160 2217 


A3C48 


0180-0228 


4 


CAPACITOR FXD 22UF +-10% 15V DC TA SOLID 


56289 


150D226X9015B2 


A3C49 


0160 2207 


1 


CAPACITOR FXD 300PF +-5% 300WVDC MICA 


28480 


0160-2207 


A3C50 


0180-2255 




C: FXD TA ELECT 22 UF 20% 20VDCW 


72982 


301 -OOOCOHO-829C 


A3C51 


0160 0820 


4 


CAPACITOR -FXD .05UF +80-20% 25WVDC CER 


28480 


0160-0820 


A3C52 


0180-2255 




C FXD TA ELECT 22 UF 20% 20VDCW 


72982 


30TOOO-COHO-829C 


A3C53 


0160-3466 


3 


CAPACITOR FXD 100PF +-10% 1000WVDC CER 


28480 


0160-3466 


A3C54 


0160-3466 




CAPACITOR FXD 100PF +-10% 1000WVDC CER 


28480 


0160-3466 


A3C55 


0160 3466 




CAPACITOR FXD 100PF +-10% 1000WVDC CER 


28480 


0160 3466 


A3C56 


0160-0820 




CAPACITOR FXfi .05UF +80-20% 25WVDC CER 
CAPACITOR -FXD 22UF *-10% 15VDC TA-SOLID 


28480 


0160-0820 


A3C57 


0180-0228 




56289 


150D226X9015B2 


A3C58 


018a 2255 




C:FXD TA ELECT 22 UF 20% 20VDCW 


72982 


301 OOOCOHO-829C 


A3C59 


0160-0820 




CAPACITOR FXD .05UF +80-20% 25WVDC CER 


28480 


0160-0820 


A3C60 


01 8a 0228 




CAPACITOR FXD 22UF +-10% 15VDC TA SOLID 


56289 


150D 226X90 15B 2 


A3C61 


0160-0820 




CAPACITOR -FXD .05UF +80-20% 25WVDC CER 


28480 


0160 0820 


A3C62 


018a0228 




CAPACITOR FXD 22UF +-10% 15VDCTA SOLID 


56289 


150D 226X90 15B2 


A3C63 


0180 2255 




C:FXD TA ELECT 22 UF 20% 20VDCW 


72982 


301 000 -COHO -829C 


A3C64 


0160-3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160-3451 


A3C65 


0160-3451 




CAPACITOR -FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3C66 


016a 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CE R 


28480 


0160 3451 


A3C67 


0160 3448 




CAPACITOR FXD 1000PF *10% 1000WVDC CER 


28480 


0160 3448 


A3C68 


0160 3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3C69 


0160-3470 




CAPACITOR FXD 01UF +80-20% 50WVDC CER 


28480 


0160 3470 



See introduction to this section for ordering information 
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Replaceable Parts 



Model 1740 A 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3C70 


0160-3470 




CAPACITOR FXD 01UF +80-20% 50WVDC CER 


28480 


0160 3470 


A3C71 


0160 3451 




CAPACITOR -FXD .01 UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3C72 


0160 3451 




CAPACITOR FXD .01 UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3C73 


01400192 


3 


CAPACITOR FXD 68PF +-5% 300WVDC MICA 


72136 


DM 15E680J0300WV ICR 


A3C74 


0150-0031 


1 


CAPACITOR FXD 2PF +-5% 500WVDC Tl DIOX 


95121 


TYPE QC 


A3C75 


0160-3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3C76 


01603451 




CAPACITOR FXD .01UF +80-20% 100WVDCCER 


28480 


0160 3451 


A3C77 


0160 3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 
(NOT USED IN OPTION 101) 


28480 


0160-3451 


A3C78 


0160 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A3CR1 


1901 0040 


16 


DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A3CR2 






NOT ASSIGNED 






A3CR3 






NOT ASSIGNED 






A3CR4 


1901 0047 


8 


DIODE SWITCHING 20V 75NA IONS 


28480 


1901-0047 


A3CR5 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO -35 


28480 


1901 0040 


A3CR6 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A3CR7 


1901 0047 




DIODE-SWITCHING 20V 75NA IONS 


28480 


1901-0047 


A3CR8 


1901 0047 




DIODE-SWITCHING 20V 75NA IONS 


28480 


1901-0047 


A3CR9 


1901 0047 




DIODE SWITCHING 20V 75NA IONS 


28480 


1901 0047 


A3CR10 






NOT ASSIGNED 






A3CR11 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901-0040 


A3CR12 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A3CR13 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A3CR14 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901-0040 


A3CR15 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A3CR16 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A3CR17 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO-35 


28480 


1901-0040 


A3CR18 


1910 0016 


1 


DIODE SWITCHING 60V 60MA INS 


28480 


19100016 


A3CR19 


1901 0040 




DIODE-SWITCHING 30V 50MA 2NS DO 35 


28480 


1 90 1 T)040 


A3CR20 


1901 0040 




DIODE-SWITCHING 30V 50MA 2NS DO 35 


28480 


1901-0040 


A3CR21 


1901 0040 




DIODE-SWITCHING 30V 50MA 2NS DO-35 


28480 


1901-0040 


A3CR22 






NOT ASSIGNED 






A3CR23 


1901 0040 




DIODE-SWITCHING 30V 50MA 2NS DO 35 


28480 


1901-0040 


A3CR24 






NOT ASSIGNED 






A3CR25 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901-0040 


A3CR26 


1901 0045 


2 


DIODE PWR RECT 100V 750NA DO 29 


28480 


1901-0045 


A3CR27 


1901-0045 




DIODE PWR RECT 100V 750NA DO-29 


28480 


1901 0045 


A3CR28 


1906 0042 




DIODE MULT (NOT USED IN OPTION 101) 


28480 


1906 0042 


A3CR29 






NOT ASSIGNED 






A3L1 


9100-0670 


2 


INDUCTOR 


28480 


9100-0670 


A3L2 


9100-0670 




INDUCTOR 


28480 


9100-0670 


A3L3 


91002264 


2 


COIL FXD MOLDED RF CHOKE 6.8UH 10% 


24226 


10/681 


A3L4 


9100-2264 




COIL-FXD MOLDED RF CHOKE 6.8UH 10% 


24226 


10/681 


A3L5 


9100-1650 


2 


COIL FXD MOLDED RF CHOKE 680UH 5% 


24226 


19/683 


A3L6 


91001650 




COIL FXD MOLDED RF CHOKE 680UH 5% 


24226 


19/683 


A3L7 


91700029 


1 


CORErSHIELDING BEAD 


02114 


56 590-65A2/4A 


A3MP1 


0174000603 


1 


SHIELD RESISTOR 


28480 


0174000603 


A3P2 


1251 3750 


3 


CONNECTOR 10-PIN M POST TYPE 


27264 


09-65-1101 


A3P3 


1251 3904 


2 


CONNECTOR POST TYPE 


28480 


1251 3904 


A3P4 


1251 3904 




CONNECTOR POST TYPE 


28480 


1251 3904 


A3Q1 


1853-0380 


5 


TRANSISTOR PNP SI TO-92 PD*350MW 


28480 


1853-0380 


A3Q2 


1855 0217 


2 


TRANSISTOR-JFET DUAL N-CHAN D-MODE SI 


28480 


1855-0217 


A3Q3 


1853-0380 




TRANSISTOR PNP SI TO-92 PD=350MW 


28480 


1853-0380 


A3Q4 


1855-0217 




TRANSISTOR JFET DUAL N-CHAN D MODE SI 


28480 j 


1855-0217 


A3Q5 


1854-0092 


11 


TRANSISTOR NPN SI PD=200MW FT=600MHZ 


28480 


1854-0092 


A3Q6 


1854 0628 


2 


TRANSISTOR NPN SI TO 92 PD=625MW 


04713 


MPS-H17 


A3Q7 


1854 0628 




TRANSISTOR NPN SI TO-92 PD=625MW 


04713 


MPS-H17 


A3Q8 


1854 0215 


19 


TRANSISTOR NPN SI PD=350MW FT=300MHZ 


04713 


SPS3611 


A3Q9 


1853-0036 


23 


TRANSISTOR PNP SI PD=310MW FT-250MHZ 


28480 


1853 0036 


A3Q10 


1854-0092 




TRANSISTOR NPN SI PD=200MW FT=600MHZ 


28480 


1854 0092 


A3Q11 


1854-0215 




TRANSISTOR NPN SI PD=350MW FT=300MHZ 


04713 


SPS3611 


A3Q12 


1853-0036 




TRANSISTOR PNP SI PD=310MW FT=250MHZ 


28480 


1853-0036 


A3Q13 


1855 0367 


1 


TRANSISTOR-UJT P ON N 


28480 


1855-0367 


A3Q14 


1854-0071 


14 


TRANSISTOR NPN SI PD=300MW FT*200MHZ 


28480 


1854-0071 


A3Q15 


1854 0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854 0071 


A3Q16 


1853-0015 


3 


TRANSISTOR PNP SI PD=200MW FT=500MHZ 


28480 


1853-0015 


A3Q17 


1853-0006 


1 


TRANSISTOR PNP 2N3134 SI TO-5 PD=600MW 


04713 


2N3134 


A3Q18 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A3Q19 


1854-0213 


1 


TRANSISTOR NPN 2N2538 SI TO 5 PD=800MW 


28480 


1854-0213 


A3Q20 


1853-0086 


1 


TRANSISTOR PNP SI PD=310MW FT=40MHZ 


28480 


1853-0086 


A3Q21 


1853-0036 




TRANSISTOR PNP SI PD=310MW FT=250MHZ 
(NOT USED IN OPTION 101) 


28480 


1853-0036 


A3R1 


0698-8648 


2 


RESISTOR 50 2% .5W MO TC=0+-150 


28480 


0698 8648 


A3R2 


0698-7206 


1 


RESISTOR 56.2 2% .05W F TC=0+-100 


24546 


C3-1/8-TOO-56R2-G 


A3R3 


0698-8622 


4 


RESISTOR 990K 5% .12WF 


28480 


0698-8622 


A3R4 


0698-3329 


J 


RESISTOR 10K .5% .125W F TC=0+-100 


03888 


PME55-1/8-T0-1002 D 


A3R5 


0698-8622 




RESISTOR 990K 5%.12WF 


28480 


0698-8622 


A3R6 


0675-1011 


2 


RESISTOR 100 10% 125W CC TD*0+882 


01121 


BB 101 1 



See introduction to this section for ordering information 
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Mode! 1740A 



Replaceable Parts 



Table 6-2 . Replaceable Parts ( Cant'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3R7 


0698 7214 


1 


RESISTOR 121 2% 05W F T00*-100 (FACTORY 
SELECTED VALUE 1 


34546 


C3 1 8 TO 1?1 R G 


A3R8 


0687 2241 


2 


RESISTOR 220K. 10% 5W CC TC0*882 


01121 


EB2241 


A3R9 


0757 0401 


10 


RESISTOR 100 1% 125W 


24546 


C4 1/8 TO 101 F 


A3R1U 


0698-3157 


4 


RESISTOR 19.GK 1 125W F TC=0+- 100 


16299 


C4 1/8 TO 1962-F 


A3R11 


2100 0568 


7 


RESISTOR VAR TRMR 100 OHM 10% C TOP ADJ 


73138 


72PR100 


A3R12 


0684 1001 


2 


RESISTOR 10 10% 25WCC 


01121 


CB 1001 


A3R13 


0683 0475 


2 


RESISTOR 4 7 5% 25W FC TC= 400 + 500 


01121 


CB47G5 


A3R14 


0757 0394 


4 


RESISTOR 51 1 1% 12W F 


24546 


C4 1/8 TO 51 R 1 F 


A3R15 


0698 7926 


2 


RESISTOR 4 70 10% 125W CC TC=0+-882 


01121 


B84711 


A3R16 


0757 0394 




RESISTOR 51.1 1% 12W F 


24546 


C4 1/8 TO 51 R 1 F 


A3R17 


0698 3157 




RESISTOR 19.6K 1% 125W F TC -«■- 100 


16299 


C4-1/8 TO 1962 F 


A3R18 


2100 3531 


2 


RESISTOR VAR TRMR 250 OHM i 


73138 


72 177 0 


A3R19 


2100 3531 




RESISTOR VAR TRMR 250 OHM 10% 


73138 


72 177 0 


A3R20 


0757 3438 


2 


RESISTOR 147 1".- !?5W F 


28480 


0757 3438 


A3R21 


0698 B648 




RESISTOR 50 2% 5W MO TC=0+ 150 


28480 


0698 8648 


A3R22 


2100 2061 


1 


RESISTOR TRMR 200 10% C TOP AOJ 1 TURN 


30983 


ET50W201 


A3R23 


0698 8622 




RESISTOR 990 K 5% 12W F 


28480 


0698 8622 


A3R24 


0698 3329 




RESISTOR 10K 5% 125W F TC-0* 100 


03888 


PME55 1/8-TO 1002 D 


A3R25 


0698 8622 




RESISTOR 990K 5% 12W F 


28480 


0698-862? 


A3R26 


0687 2241 




RESISTOR 220K 10% 5W CC TC=0+882 


01121 


EB2241 


A3R27 


0675 1011 




RESISTOR 100 10% 125W CC TC- 0-882 


01121 


BB 101 1 


A3R28 


0698 7216 


1 


RESISTOR 147 2% 05W F TC-0+- 100 (FACTORY 
SELECTED VALUE) 


24546 


C3 1/8-TO 147R-G 


A3R29 


0757 0401 




RESISTOR 100 1% 125W F 


24546 


C4 1/8-TO- 101 F 


A3R30 


0698 3157 




RESISTOR 19.6K 1% 125W F TC=0+- 100 


16299 


C4 1/8-TO- 1962 F 


A3R31 


2100 0568 




RESISTOR VAR TRMR 100 OHM 10% C TQP ADJ 


73138 


72PR100 


A3R32 


21003212 


2 


RESISTOR VAR TRMR 200 OHM 10% C 


73138 


72 PR 200 


A3R33 


0698 0082 


3 


RESISTOR 464 1%, 125W F TC=0+-100 


16299 


C4 1/8 TO <1640 F 


A3R34 


0698 3495 


2 


RESISTOR 866 1% 125W F 


16299 


C4 1/8-TO- 866R F 


A3R35 


0757 0403 




RESISTOR 121 1% 125W F TC-0+-100 


24546 


C4 1/8-TO 121 RF 


A3R36 


2100 3433 


2 


RESISTOR VAR CONTROL CC 250 10% LIN 


01121 


70M1G040R251U 


A3R37 


0698 0082 




RESISTOR 464 1% 125W F TC=0+- 100 


16299 


C4 V8 T0-4640 F 


A3R38 


0757 1098 


2 


RESISTOR 945 1% 125W F TC=0+~100 


24546 


C4 1/8 T0-945R F 


A3R39 


0684 1001 




RESISTOR 10 10% 25 CC 


01121 


CB 1001 


A3R40 


0757 0394 




RESISTOR 51.1 1% . 1 25W F 


24546 


C4 1/8-T0-51 R 1 F 


A3R41 


0757-0284 


2 


RESISTOR 150 1% 125W F 


24546 


C4 1/8T0 151 F 


A3R42 


0757 0398 


2 


RESISTOR 75 1% 125W F 


24546 


75RO-F 


A3R43 


0698 7926 




RESISTOR 470 10% 125W CC TC-0+-882 


01121 


B84711 


A3R44 


0684 0271 


3 


RESISTOR 2.7 10% 25W CC 


01121 


CB27G1 


A3R45 


0757 0433 


14 


RESISTOR 3.32K 1% 125W F TC=0+-100 


24546 


C4 1/8 TO 3321 F 


A3R46 


2100 0554 


4 


RESISTOR VAR TRMR 500 OHM 10% C TOP AOJ 


73138 


72PR500 


A3R47 


0757-0394 




RESISTOR 51.1 1 125WF 


24546 


C4-1/8 T0-51 RTF 


A3R48 


0698-3157 




RESISTOR 19 6K 1% 125W F TC-0+-100 


16299 


C4 1/8 TO 1962 F 


A3R49 


2100 0554 




RESISTOR VAR TRMR 500 OHM 10% C TOP ADJ 


73138 


72PR500 


A3R50 


0757 0398 




RESISTOR 75 1% 125W F 


24546 


75RO F 


A3R51 


0757 0284 




RESISTOR 150 1% 125W F 


24546 


C4 1/8-TO- 151 F 


A3R52 


0684 0271 




RESISTOR 2 7 10% .25W CC 


01121 


CB27G1 


A3R53 


07570433 




RESISTOR 3.32K 1% 125W F TC=0+-100 


24546 


C4 1/8-TO 3321 F 


A3R54 


0698 7216 


2 


RESISTOR 147 2% .05W F 


24546 


C3 1/8 TO 147R G 


A3R55 


0698 7216 




RESISTOR 147 2% 05W F 


24546 


C3 1/8-TO- 147 RG 


A3R56 


0757 1098 




RESISTOR 945 1% 125W F TC-0+-100 


24546 


C4 1/8 T0 945R F 


A3R57 


0698 3495 




RESISTOR 866 1%.125W F 


16299 


C4 TR TO 866 R F 


A3R58 


2100 3212 




RESISTOR VAR TRMR 200 OHM 10% C 


32997 


3389P 1 201 


A3R59 


0698 7228 


2 


RESISTOR 464 2% .05W F TC=0+-100 


24546 


C3 1/8 T0-464R G 


A3R60 


0698 7228 




RESISTOR 464 2% .05W F TC*=0+-100 


24546 


C3 1/8 T0-464R G 


A3R61 


2100 3433 




RESISTOR VAR CONTROL CC 250 10% LIN 


01121 


70M1G040R251U 


A3R62 


0757 0403 




RESISTOR 121 1% . 125W F TC=0+-100 


24546 


C4-1/8 T0 121R F 


A3R63 


0757 0411 


6 


RESISTOR 332 1% 125W F TC-0+- 100 


24546 


C4 1/8 T0 332R F 


A3R64 


0757 0401 




RESISTOR 100 1% 125W F TUBULAR 


24546 


C4 T8 TO 101 F 


A3R65 


2100 0567 


2 


RESISTOR VAR TRMR 2K OHM 10% C TOP ADJ 


73138 


72PR2K 


A3R66 


0757 0401 




RESISTOR 100 1% 1 25W F TUBULAR 


24546 


C4 1/8 TO 101 F 


A3R67 


0698-3455 


2 


RESISTOR 261 K 1% 125W F TC*0+-100 


16299 


C4 1/8 TO 2613 F 


A3R68 


0684-4721 


2 


RESISTOR 4. 7K 10% 25W CC 


01121 


CB4721 


A3R69 


0684 1031 


9 


RESISTOR 10K 10% 25W CC 


01121 


CB 1 03 1 


A3R70 


0757 0462 


2 


RESISTOR 75K 1% .125W F TC=0+-100 


24546 


C4 1/8 TO 7502 F 


A3R71 


0684 4721 




RESISTOR 4.7K 10% .25W CC 


01121 


CB4721 


A3R72 


0698 3161 


3 


RESISTOR 38. 3K 1% 125W F TC=0+-100 


16299 


C4 1/8 TO 3832 F 


A3R73 


0684 1031 




RESISTOR 10K 10%, 25W CC 


01121 


CB 1031 


A3R74 


0757 0739 


1 


RESISTOR 2K 1% 25W F (FACTORY SELECTED VALUE) 


24546 


C5 1/8 TO 2001 F 


A3R75 


0698 3161 




RESISTOR 38 3K 1%, 125W F TC=0+ -100 


16299 


C4 1/8 TO 3832 F 


A3R76 


2100 3531 




RESISTOR VAR TRMR 250 OHM 10% C 


73138 


72 177 0 


A3R77 


21003531 




RESISTOR VAR TRMR 250 OHM 10% C 


73138 


72 177 0 


A3R78 


0757 3438 




RESISTOR 147 1% 125W F 


24546 


C4 1/8 TO- 121 R F 


A3R79 


2100 3212 




RESISTOR VAR TRMR 200 OHM 10% C TOP ADJ 


73138 


72PR200 


A3R80 


0757 0290 


2 


RESISTOR 6 19K 1% 125W F 


19701 


MF4C1/8 TO 6191 F 


A3R81 


0757 0417 


2 


RESISTOR 562 1% 125W F TC=0+-100 


24546 


C4 1 /8-T0-562R F 
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Replaceable Parts 



Model 1740A 



Table 6-2. Replaceable Parts (Coni' d) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3R82 


0757 0443 


3 


RESISTOR 1 1K 1% 125W F TOCH-IOO 


24546 


C4 1/8 TO 1102 F 


A3R83 


0698 4037 


3 


RESISTOR 46 4 1% 125W F TC=0 + -100 


16299 


C4-1/8 T0-46R4 F 


A3R84 


0757 0317 


1 


RESISTOR 1 33K 1% 125W F TC=0+-100 


24546 


C4 1/8 TO 1331 F 


A3R85 


0698 4037 




RESISTOR 46.4 1% 125W F TC=0+- 100 


16299 


C4 1/8 T0 46R4 F 


A3R86 


21 00-0567 




RESISTOR VAR TRMR 2K OHM 10% C TOP ADJ 


73138 


72PR2K 


A3R87 


0757 0433 




RESISTOR 3.32K 1% 125W F TO0+-100 


24546 


C4 1/8 TO 3321 F 


A3R88 


0757 0280 


5 


RESISTOR IK 1% . 125W F 


24546 


C4 1/8 TO 1001 F 


A3R89 


0757 1094 


3 


RESISTOR 1.47K 1% .125W F TOO+-100 


24546 


C4 1/8 TO- 1471 -F 


A3R90 


2100 3212 




RESISTOR VAR TRMR 200 OHM 10% C TOP ADJ 


73138 


72PR20G 


A3R91 


0684 1031 




RESISTOR 10K 10% 25W CC 


01121 


CB1031 


A3R92 


0684 1031 




RESISTOR 10K 10%.25WCC 


01121 


CB 1031 


A3R93 


0698 3161 




RESISTOR 38.3K 1% 125W F TOO* 100 


16299 


C4 1/8-TO 3832 F 


A3R94 


0684 3321 




RESISTOR 3.3K 10% 25W CC 


01121 


CB3321 


A3R95 


0684 1031 




RESISTOR 10K 10% 25WCC 


01121 


CB 1 03 1 


A3R96 


0757 1094 




RESISTOR 1 47K 1% 125W F TC=0+-100 


24546 


C4 1/8 TO 1471 F 


A3R97 


0684 1031 




RESISTOR 10K 10% 25W CC 


01121 


CB 1 03 1 


A3R98 


0684 1031 




RESISTOR 10K 10%.25WCC 


01121 


CB 1031 


A3R99 


0698 0082 




RESISTOR 464 1% 125W F TC=0+-100 


16299 


C4 1/8 TO 4640 F 


A3R100 


0698 3455 




RESISTOR 261 K 1% 125W F TC=Q+ 100 


16299 


C4 1/8 TO 2613 F 


A3R101 


0757 0401 




RESISTOR 100 1% . 125W F 


24546 


C4 1/8 TO 101-F 


A3R102 


0684 1031 




RESISTOR 10K 10% 25W CC 


01121 


CB1031 


A3R103 


0757 0433 




RESISTOR 3.32K 1% .125W F TC-0+-100 


24546 


C4 1/8 TO 3321 F 


A3R104 


07570442 




RESISTOR 10K 1% 125W F 


24546 


C4 1/8 TO 1002 F 


A3R105 


0684 3321 




RESISTOR 3.3K 10% 25W CC 


01121 


CB3321 


A3R106 


0757 0283 


- 


RESISTOR 2K 1% ,125W F 


24546 


C4 1/8 TO 2001 F 


A3R107 


0684 3321 




RESISTOR 3.3K 10% 25W CC 


01121 


CB3321 


A3R108 


0684 1031 




RESISTOR 10K 10% 25W CC 


01121 


CB 1031 


A3R109 


0757 0280 




RESISTOR IK 1% . 125W F 


24546 


C4 1/8T0 1001 F 


A3R11Q 


0757 0274 


2 


RESISTOR 1.21K 1% 125W F 


24546 


C4 1/8 T0-1213 F 


A3R111 


0757 0280 




RESISTOR IK 1% .1 25W F 


24546 


C4 1/8 TO 1001-F 


A3R112 


07570274 




RESISTOR 1.21K 1% .125W F 


24546 


C4 1/8 TO 1213 F 


A3R113 


0684 3321 




RESISTOR 3.3K 10% 25W CC 


01121 


CB3321 


A3R114 


0757 0290 




RESISTOR 6 19K 1% 125W F 


19701 


MF4C1/8T0-6191 F 


A3R115 


0757 0274 




RESISTOR 1 .21 K 1% 125W F 


24546 


C4-1/8T0 1213-F 


A3R116 


2100-0554 




RESISTOR VAR TRMR 500 OHM 10% C TOP ADJ 


73138 


72PR500 


A3R 1 1 7 


0757 0283 




RESISTOR 2K 1% 125W F 


24546 


C4 1/8 TO 2001 F 


A3R118 


0757 0417 




RESISTOR 562 1% 125W F TC=0 + 100 


24546 


C4 1/8 T0 562R F 


A3R119 


0757 0280 




RESISTOR IK 1% 125W F 


24546 


C4 1/8 TO 1001 F 


A3R12Q 


0698 3150 


3 


RESISTOR 2.37K 1% 125W F TC-0+-10G 


16299 


C4 1/8 TO 2371 F 


A3R121 


07570442 




RESISTOR 10K 1% 125W F 


24546 


C4 1/8 T0 1002 F 


A3R122 


0757-0280 




RESISTOR IK 1% ,I25W F 


24546 


C4-1/8-T0 1001 F 


A3R123 


0757 0462 




RESISTOR 75K 1% . 125W F 


24546 


C4 1/8=TO7502-F 


A3R124 


0757 0442 




RESISTOR 10K 1% .125W F 


24546 


C4 1/8 TO 1002 F 


A3R125 


0698 7096 


2 


RESISTOR 10 10% 125W CC TC=0+-588 


01121 


BB1001 


A3R126 


0698 7229 


2 


RESISTOR 511 2% 05W F TC=0+-100 


24546 


C3-1/8-T0-51 1 R G 


A3R127 


0698 7096 




RESISTOR 10 10% 125W CC TC=0+588 


01121 


BB 1001 


A3R128 


0698 7229 




RESISTOR 51 1 2% 05W F TC=CH- 100 


24546 


C3 1/8-TO 51 1R G 


A3R129 


0757 0433 




RESISTOR 3.32K 1% 125W F TC=CH- 100 


24546 


C4 1/8 TO 3321 F 


A3R13Q 


07570442 




RESISTOR 10K 1% 125W F 


24546 


C4 1/8 TO 1002 F 


A3R131 


0757 0411 




RESISTOR 332 1% 125W F TC=0+- 100 


24546 


C4 1/8^T0-332R F 


A3R132 


0698 4037 




RESISTOR 46.4 1% 125W F TC=0+-100 


16299 


C4 1/8 T0 46R4 F 


A3R133 


0757 0433 




RESISTOR 3.32K 1% .125W F TC*0+-100 


24546 


C4 1/8 TO-3321 F 


A3R134 


0757 1094 




RESISTOR 1 47K 1% 125W F TC=0+-100 


24546 


C4 1/8-TO 1471 F 


A3R136 


0757 0453 


4 


RESISTOR 30. 1 K 1% 125W F TC=0+-100 


24546 


C4 1/8-TO 3012 F 


A3R137 


0684 0271 




RESISTOR 2.7 10% 25W F CC 


01121 


CB27G1 


A3R138 


0757-0453 




RESISTOR 30. IK 1% .125W F TC=CH-100 


24546 


C4 1/8-TO 3012 F 


A3R139 


0757 0416 


1 


RESISTOR 511 1% . 125W F 


24546 


C4 1/8 T0-51 1R F 


A3R140 


0757 0453 




RESISTOR 30. IK 1% .125W F (NOT USED IN OPTION 1011 


24546 


C4 1/8 TO 3012-F 


A3R141 


0757 0411 




RESISTOR 332 1% 125W F TC=0+-100 


24546 


C4 1/8-TO 332R F 


A3R142 


0698 7238 


2 


RESISTOR 1.21K 2% 05W F TC=0+- 100 
(USED IN OPTION 101 ONLY) 


24546 


C3 1/8 TO- 1211 -G 


A3R143 


0698 7238 




RESISTOR 1 21 K 2% .05W F TC>0+-100 
(USED IN OPTION 101 ONLY) 


24546 


C3 1/8-TO 1211 G 


A3R144 


0757 0440 


1 


RESISTOR 7500 1% 125W F 


24546 


C4 1/B TO-7501 F 


A3RT1 


0837 0035 


2 


THERMISTOR NEG TC 5K DISC 


28480 


0837 0035 


A3RT2 


0837 0035 




THERMISTOR NEG TC 5K DISC 


28480 


0837 0035 


A3S1 


3101 1905 


1 


SWITCH PB 4STA .394 IN CTRS 45A 1 15 VAC 


28480 


3101 1905 


A3U1 


1820 1518 


1 


1C DM74L 00N GATE 


27014 


DM74L00N 


A3U2 


1820 0596 


2 


1C DM74L 74N FLIP FLOP 


27014 


DM74L74N 


A3U3 


1820-0585 


1 


1C DM74L 03N GATE 


27014 


DM74L03N 


A3U4 


1820-0596 




1C DM74L 74N FLIP FLOP 


27014 


DM74L74N 


A3VR1 


1902 3082 


2 


DIODE ZNR 4.64V 5% DO-7 PD-.4W TC -.023%, 


04713 


SZ 10939 86 


A3VR2 


1902 3234 


1 


DIODE ZNR 19.6V 5% DO 7 PD 4W TC^+ 073% 


04713 


SZ 10939 266 


A3VR3 


1902 0072 


1 


DIODE ZNR 7 87 V 2% DO-7 PD- 4W TC=^ 051% 


04713 


SZ 10939 153 


A3VR4 


1902 3137 


1 


DIODE ZNR 8.06V 2% Dfr7 PD= 4W TC-+ 052% 


04713 


SZ 10939 156 


A3VR5 


1902 0441 


1 


DIODE ZENER 5.11V 5% 0.4W MAX PD 
(NOT USED IN OPTION 101) 


04713 


SZ 10939-98 


A3W1 


0174061617 


1 


CABLE ASSEMBLY. COAX 


28480 


01740-61617 


A3XU1 


12000474 


8 


SOCKET; ELEC; 1C 14 CONT DIP SLDR TERM 


28480 


1200 0474 


A3XU2 


1200 0474 




SOCKET; ELEC; 14 CONT DIP SLDR TERM 


28480 


1200 0474 


A3XU3 


1200 0474 




SOCKET, ELEC. 1C 14 CONT DIP SLDR TERM 

J 


28480 


1200-0474 
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Model 1740A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


S 4 


1200-0474 
01740-61611 
01740 66505 


1 

1 


SOCKET. ELEC. 1C 14 CONT DIP SLDR TERM 
CABLE ASSEMBLY, DELAY LINE 
BOARD ASSEMBLY, VERTICAL OUTPUT IDOES NOT 
INCLUDE A5A1) 


28480 

28480 

28480 


1200 0474 
017406161 1 
01740 66505 


A5A1 


5081 3032 


1 


ASSY. SUBSTRATE (NOT SUPPLIED W/A5, ORDER 
SEPARATELY) 


28480 


5081 3032 


A5C 1 


0150 0029 


1 


CAPACITOR FXD 1 PF »- 10% 500WVDC Tl DIOX 


95121 


TYPE QC 


A5C2 


0160 3451 




CAPACITOR FXD .01 UF +80-20% 100WVDC CER 


28480 


0160 3451 


A5C3 


0160 3652 


1 


CAPACITOR FXD 4 7PF *.5-4 7PF 200WVDC 
(FACTORY SELECTED VALUE) 


28480 


0160 3652 


A5C4 


0160 3451 




CAPACITOR FXD .01 UF +80-20% 100WVDC CER 


28480 


0160 3451 


A5C5 


0160 3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A5C6 


0180 2255 




C FXD TA ELECT 22UF 20% 20V0CW 


72982 


301 000 COHO 829C 


A5C7 


0180 2255 




C FXD TA ELECT 22UF 20% 20VDCW 


72982 


301 000 COHO 829C 


A5C8 


0160-3650 


1 


CAPACITOR FXD 018UF +- 10% 50WVDC CE R 


28480 


0160 3650 


A5C9 


0160 3799 




CAPACITOR FXD 18PF +10% 100WVDCCER 


28480 


0160 3799 


A5C10 


0160 3569 


2 


CAPACITOR FXD 27PF +-5% 100WVDC CER 


28480 


0160 3569 


A5C11 


0160 3651 


1 


CAPACITOR FXD68PF +- 10% 200WVDC CER 


28480 


0160 3651 


A5C1 2 


0160 3694 


1 


CAPACITOR FXD 330PF +-10% 100WVDC CER 


28480 


0160 3694 


A5C13 


0180-0230 


4 


CAPACITOR FXD, 1UF +-20% 50VDC TA SOLID 


56289 


150D105X0050A2 


A5C14 


0160 3799 




CAPACITOR FXD. 18PF *-10% 10OWVDC CER 


28480 


0160 3799 


A5C15 


0160 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A5C16 


0160 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A5C17 


0160 3848 


1 


CAPACITOR FXD 3.3PF + -.5PF 100WVDC CER 


28480 


0160 3348 


A5L 1 


9100 2598 


2 


COIl-FXD MOLDED RF CHOKE 075UH 10% 


06560 


10150 14 


A5L2 


9100 2258 


3 


COIL FXD MOLDED RF CHOKE 1 2UH 10% 


24226 


10/121 


A5L3 


91002258 




COIL FXD MOLDED RF CHOKE 1.2UH 10% 


24226 


10/121 


A5L4 


9100 2598 




COIL FXD MOLDED RF CHOKE 075UH 10% 


06560 


10150 14 


A5L5 


9100-2250 


2 


COIL FXD MOLDED RF CHOKE 18UH 10% 


24226 


10/180 


A5L6 


9100-2250 




COIL-FXD MOLDED RF CHOKE 18UH 10% 


24226 


10/180 


A5L7 


9100-2252 


2 


COIL FXD MOLOED RF CHOKE 27UH 10% 


24226 


10/270 


A5L8 


9100 2252 




COIL FXD MOLDED RF CHOKE 27UH 10% 


24226 


10/270 


A5L9 


9100 2258 




COIL FXD MOLDED RF CHOKE 1 2UH 10% 


24226 


10/121 


A5MP1 


01740 20506 


1 


HEAT SINK, V OUTPUT 


28480 


01740 20506 


A5Q1 


1853 0354 


8 


TRANSISTOR PNP SI TO-92 PD=350MW 


28480 


1853 0354 


A5Q2 


1853 0036 




TRANSISTOR PNP SI PD=310MW FT=250MHZ 


28480 


1853-0036 


A5Q3 


1853-0354 




TRANSISTOR PNP SI TO 92 PD=350MW 


28480 


1853-0354 


A5Q4 


18530036 




TRANSISTOR PNP SI PD = 310MW FT=250MHZ 


28480 


1853 0036 


A5R1 


0698-4399 


2 


RESISTOR 88.7 1% 125W F TC=0+- 100 


16299 


C4 1/8 TO 88R7 F 


A5R2 


0757 0734 


2 


RESISTOR 1 21K 1% 25W F TC=0+- 100 


24546 


C5 1/4 TO 1211 F 


A5R3 


0757-0719 


> 


RESISTOR 221 1% 25W F TC-0+-100 


24546 


C5 1/4 TO 221 R F 


A5R4 


07570734 




RESISTOR 1 .21 K 1% 25W F TC=0+- 100 


24546 


C5 1/4-TO 1211 -F 


A5R5 


0698 4399 




RESISTOR 88 7 1% 125W F TC=0+- 100 


16299 


C4 1/8T0 88R7-F 


A5R6 


0698 7028 


1 


RESISTOR 27 10% 125W CC TC=0+588 


01121 


BB2701 


A5R7 


0684 1011 


13 


RESISTOR 100 10% 25W CC 


01121 


CB 101 1 


A5R8 


0757 0200 


3 


RESISTOR 5.62K 1% 125W F TC-0+-100 


24546 


C4 1/8 TO 5621 F 


A5R9 


0698 0083 


2 


RESISTOR 1.96K 1% 125W F TC=0+-100 


16299 


C4 1/8- TO- 1961 -F 


A5R10 


0684 1001 




RESISTOR 10 10% 25W CC 


01121 


CB 1001 


A5R11 


07570200 




RESISTOR 5.62K 1% 125W F TC-0+ 100 


24546 


C4 1/8 TO 5621 F 


A5R12 


0684-1001 




RESISTOR 10 10% 25W CC 


01121 


CB1001 


A5R13 


0698 0083 




RESISTOR 1.96K 1% 125W F TC-0+-100 


16299 


C4 1/8 TO 1961 F 


A5R14 


07570399 


3 


RESISTOR 82.5 1% 125W F TC=0+-100 


24546 


C4 1/8 T0 82R5 F 


A5R15 

A5R16 


0698 7386 
0698 7386 


2 


RESISTOR 490.9 5% 125W F TC=0+-50 
RESISTOR 490.9 5% 125W F TC=0+ - 50 


19701 

19701 


MF4C1/8 T2-490R9-D 
MF4C1/8 T2 490R9 D 








A5R17 




3757 0399 




RESISTOR 82.5 1% 125W F TC^0+-100 


24546 


C4 1/8 T0-82R5 F 


A5R18 




0757 0288 


2 


RESISTOR 9.09K 1% 125W F TC=0+-100 


19701 


MF4C1/8 TO 9091-F 


A5R19 


2100 2216 


2 


RESISTOR TRMR 5K 10% C TOP ADJ 1 TURN 


30983 


ET50W502 


A5R20 


2100 1788 


3 


RESISTOR TRMR 500 10% C TOP ADJ 1 TURN 


30983 


ET50W501 


A5R21 


0757 0401 


1 


RESISTOR 100 1% 125W F TC-0* -100 (FACTORY 
SELECTED VALUE) 


24546 


C4 1/8 T0-101-F 


A5R22 


2100 2216 




RESISTOR TRMR 5K 10% C TOP ADJ 1 TURN 


30983 


ET50W502 


A5R23 


0698 7252 


1 


RESISTOR 4 64K 2% 05W F TC=0+- 100 


24546 


C3'1/8 TO 464 1 -G 


A5R24 


2100 1986 




RESISTOR TRMR IK 10% C 


28480 


2100 1986 


A5R25 


0757 0416 


1 


RESISTOR 511 1% 125W F 


24546 


C4 1/8 T0-5I1R F 


A5R26 


0757 0720 


1 


RESISTOR 243 1% 25W F TC=0+-100 


24546 


C5- 1/4-TO- 243R F 


A5VR1 


1902 3082 




DIODE ZNR 4.64V 5% DO 7 PD = 4W TC- -.023% 


04713 


SZ 10939 86 




1251 3903 
0960 0429 
01740 66524 


1 

1 

1 


CONNECTOR 6-PIN F POST TYPE 

ASSY, HV MULTIPLIER (NON REPAIRABLE) 

BOARD ASSY, HORIZONTAL SWEEP 


27264 

28480 

28480 


09-52 3061 
0960 0429 
01740 66524 


A7 OPTION 101 


01 740^66525 


1 


BOARD ASSY. HORIZONTAL SWEEP (USES SAME PARTS 


28480 


01740 66525 








AS 01740-66524 EXCEPT WHERE NOTED) 






A7C1 


0160 3569 




CAPACITOR FXD 27PF +-5% 100WVDC CER 


28480 


0160 3569 


A7C2 


0160 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CE R 


28480 


0160 3451 


A7C3 


0140 0202 


1 


CAPACITOR FXD 15PF +-5% 500WVDC MICA 


72136 


DM 1 5C 1 50J0500W V 1 C R 


A7C4 


0150 0070 


2 


CAPACITOR FXD 02UF +-20% 500WVDC CER 


28480 


0150-0070 


A7C5 


0140 0196 


2 


CAPACITOR FXD 150PF +-5% 300WVDC MICA 


72136 


DM15F 15 1 J030QWV ICR 


A7C6 


0160 3318 


1 


CAPACITOR FXD 047UF +-10% 100WVDC CER 


28480 


0160 3318 


A7C7 


016a 3451 




CAPACITOR -FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A7C8 


0150 0021 




CAPACITOR FXD 47PF +-5% 500WVDC Tl DIOX 


95121 


TYPE QC 


A7C9 


0160 3451 




CAPACITOR FXD .01 UF +80-20% IOOWVDCCER 


28480 


0160 3451 



See introduction to tins section for ordering information 
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Replaceable Parts 



Model 1740A 



Table 6-2. Replaceable Parts f Cant'd ) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7C10 


0140 0193 


2 


CAPACITOR F XD 82PF + 5% 300WVDC MICA 


72136 


DM 1 5E820J0300WV 1 C H 


A7C1 1 


0160 3443 




CAPACITOR F XD 1UF +80-20% 50WVDC CE R 


28480 


0160 3443 


A7C12 


0160 3451 




CAPACITOR FXD 01UF *80 20% 100WVDCCER 


28480 


0160 3451 


A7C13 


0160 444? 




CAPACITOR FXD 15UF +80-20% 


28480 


0160 4442 


A7C14 


0160 2204 


4 


CAPACITOR FXD 100PF + 5% 300WVDC MICA 


28480 


0160 2204 


A7C15 


0180 0374 


1 


CAPACITOR FXD 10UF -+-10% 20V DC TA SOLID 


56289 


150D 106X9020B? 


A7C16 


0160 3451 




CAPACITOR FXD 01UF +80-20% 100WVDCCER 


28480 


0160 3451 


A7C17 


0160 3451 




CAPACITOR FXD 01UF +80 20%, I00WVDCCER 


28480 


0160 3451 


A7C18 


0180 0058 


2 


CAPACITOR FXD 50UF *75-10% 25V DC AL 


56289 


30D506G025CC2 


A7C19 


0160 3451 




CAPACITOR FXD 01UF +80-20%, 100WVDC CER 


28480 


0160 3451 


A7C20 


0160 3451 




CAPACITOR FXD 01 UF +80-20% JOOWVDCCER 


28480 


0160 3451 


A7C21 


0160 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CE R 


28480 


0160-3451 


A7C22 


0160 3451 




CAPACITOR FXD 01 UF +80-20% 100WVDC CER 


28480 


0160 3451 


A7C23 


0180 1746 


2 


CAPACITOR FXD 15UF + -10% 20VDCTA SOLID 


56289 


1 50D 1 56X9020B 2 


A7C24 


0160 3451 




CAPACITOR-F XD 01UF +80 20% 100WVDC CER 


28480 


0160 3451 


A7C25 


0160 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A7C26 


0160 345! 




CAPACITOR FXD 01UF +80-20% 100WVDCCER 


28480 


0160 3451 


A7C27 


0160 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A7C28 


0180 0106 


1 


CAPACITOR FXD 60UF +-20% 6VDC TA SOLID 


56289 


150D606X0006B2 


A7C29 


0160 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CE R 


28480 


0160 3451 


A7C30 


0160 345' 




CAPACITOR FXD 01 UF +80- 20%, 100WVDC CER 


28480 


0160 3451 


A7C31 


0180 0229 


1 


CAPACITOR FXD 33UF +-10% 10VDC TA SOLID 


56289 


1 50D 336X901 0B2 


A7C32 


0160 3451 




CAPACITOR FXD 01 UF +80-20% 1Q0WVDC CER 


28480 


0160 3451 


A7C33 


0180 1746 




CAPACITOR FXD 15UF +- 10% 20V DC TA-SOLID 


56289 


150D 156X9020B2 


A7C34 


0160 3451 




CAPACITOR FXD .01 UF +80-20% 1 0OWVDC CER 


28480 


0160 3451 


A7C35 


0160 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A7C36 


0160 3451 




CAPACITOR FXD 01UF +80-20% 100WVDCCER 


28480 


0160 3451 


A7C37 


0160 345! 




CAPACITOR FXD 01UF +80-20% 100WVDC CE R 


28480 


0160 3451 


A7C38 


0160-3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CE R 


28480 


0160 3451 


A7C39 


0160 3451 




CAPACITOR FXD .01 UF +80- 20% 100WVDC CER 


28480 


0160 3451 


A7C40 


0160 2198 




CAPACITOR FXD 20PF +- 5% 300WVDC MICA 


28480 


0160 2198 


A7C41 


01602198 




CAPACITOR FXD 20PF +-5% 300WVDC MICA 


28480 


0160 2198 


A7C42 


0160 2197 


1 


CAPACITOR FXD 10PF +-5% 300WVDC MICA 


28480 


01602197 


A7C43 






NOT ASSIGNED 






A7C44 


0160 3451 




CAPACITOR -FXD 01UF +80-20%, 100WVDC CER 


28480 


0160 3451 


A7C45 


0160 3451 




CAPACITOR FXD 01UF +80- 20% 100WVDCCER 


28480 


0160 3451 


A7C46 


0140 0204 


1 


CAPACITOR FXD 47PF + 5% 500WVDC MICA 


72136 


DM 15E470J0500WV ICR 


A7C47 


0160 2204 




CAPACITOR FXD 100PF +-5% 300WVDC MICA 


28480 


0160 2204 


A7C48 


0160 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CE R 


28480 


0160 3451 


A7C49 


01400193 




CAPACITOR FXD 82PF +-5% 300WVDC MICA 


72136 


DM1 5E82QJ0300W V 1 C R 


A7CR1 


1901 0376 


l 


DIODE GEN PRP 35V 50NA DO- 7 


28480 


1901 0376 


A7CR2 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS D0-35 


28480 


1901 0040 


A7CR3 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A7CR4 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A7CR5 


1901 0513 


1 


DIODE MULT 


28480 


1901 0513 


A7CR6 


1901-0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A7CR7 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A7CR8 


1901-0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A7CR9 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A7CR10 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901-0040 


A7CR11 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO-35 


28480 


19010040 


A7CR12 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A7CR13 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 -0040 


A7CR14 






NOT ASSIGNED 






A7CR15 


1910 0016 


2 


DIODE GE 60V 60NA 1US DO 7 


28480 


1910-0016 


A7CR16 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A7CR17 


1901 0047 




DIODE SWITCHING 20V 75NA IONS 
CR 17 20 (USED IN OPTION 101 ONLY) 


28480 


1901 0047 


A7CR18 


1901 0047 




DIODE SWITCHING 20V 75NA IONS 


28480 


1901 0047 


A7CR19 


1901 0047 




DIODE SWITCHING 20V 75NA IONS 


28480 


1901-0047 


A7CR20 


1901 0047 




DIODE SWITCHING 20V 75NA IONS 


28480 


1901 0047 


A7CR21 


1901 0040 




DIODE SWITCHING 2NS 30V 50MA 


28480 


1901 0040 


A7CR22 


1901 0040 




DIODE SWITCHING 2NS 30V 50MA 


28480 


1901 0040 


A7CR23 


1901 0040 




DIODE SWITCHING 2NS 30V 50MA 


28480 


1901 0040 ~ 


A7CR24 


19100016 


1 


DIODE GE 60V 60NA 10S DO 7 


28480 


19100016 


A7L 1 


91400105 


7 


COIL FXD MOLDED RF CHOKE 8.2UH 10% 


24226 


15/821 


A7L2 


9140 0096 


3 


COIL FXD MOLDED RF CHOKE 1 UH 10% 


24226 


15/101 


A7L3 


91001613 




COIL FXD MOLDED RF CHOKE 47UH 20% 


24226 


15/470 


A7L4 


9140-0096 




COIL FXD MOLDED RF CHOKE 1UH 10% 


24226 


15/101 


A7L5 


91400105 




COIL FXD MOLDED RF CHOKE 8 2UH 10% 


24226 


15/821 


A7L6 


9140 0096 




COIL FXD MOLDED RF CHOKE 1 UH 10% 


24226 


15/101 


A7L7 


9100 1613 




COIL FXD MOLDED RF CHOKE 47UH 20% 


24226 


15/470 


A7L8 


91700029 


4 


CORE SHIELDING BEAD 


02114 


56-590 65A2/4A 


A7L9 


91 70 0029 




CORE SHIELDING BEAD 


02114 


56 590 65A2/4A 


A7L10 


9170 0029 




CORE SHIELDING BEAD 


02114 


56 590 65A2/4A 


A7P1 






NSR 






A7P2 


1251 3901 


2 


CONNECTOR 15 PIN M POST TYPE 


27264 


09 65 1151 


A7P3 


1251 3750 




CONNECTOR 10 PIN M POST TYPE 


27264 


09 65 1101 


A7P4 


1251 4238 




CONNECTOR 9 PIN M POST TYPE 


28480 


1251 4238 


A7P5 


1251 3071 




CONNECTOR 8 PIN M POST TYPE 


27264 


09 56 1081(2183 8A) 


A7Q1 


1854 0215 




TRANSISTOR NPN SI PD-350MW FT-300MHZ 


04713 


SPS 3611 


A7Q2 


1854 0092 




TRANSISTOR NPN SI PD-200MW FT-600MHZ 


28480 


1854-0092 



Sit introduction to this section Cor ordering information 
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Model 1740A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7Q3 


1854 0092 




TRANSISTOR NPN SI PD-200MW FT 600MHZ 


28480 


1854 0092 


A7Q4 


1855 0081 


3 


TRANSISTOR J FET 2N5245 N CHAN D MODE SI 


01295 


2N5245 


A7Q5 


1854 0092 




TRANSISTOR NPN SI PD-200MW FT 600MHZ 


28480 


1854 009? 


A7Q6 


1854 0215 




TRANSISTOR NPN SI PD-350MW FT 300MHZ 


04713 


SPS3611 


A7Q7 


1853 0380 




TRANSISTOR PNP SI TO 92 PD-350MW 


28480 


18530380 


A7Q8 


1853 0380 




TRANSISTOR PNP SI TO 92 PD-350MW 


28480 


18530380 


A709 


1853 0354 




TRANSISTOR PNP SI TO 92 PD-350MW 


28480 


18530354 


A7Q10 


1853 0354 




TRANSISTOR PNP SI TO 92 PD 350MW 


28480 


1853 0354 


A7Q11 


1853 0354 




TRANSISTOR PNP SI TO 92 PD-350MW 


28480 


18530354 


A7Q12 


1853 0380 




TRANSISTOR PNP SI T0-92PD 350MW 


28480 


1853 0380 


A7Q13 


1853 0036 




TRANSISTOR PNP SI PD-310MW FT 250MHZ 


28480 


1853 0036 


A7Q14 


1853 0036 




TRANSISTOR PNP SI RD-310MW FT-250MHZ 


28480 


1853 0036 


A7Q15 


1854 0071 




TRANSISTOR NPN SI PD-300MW FT 200MHZ 


28480 


1854 0071 


A7Q16 


1854 0691 


3 


TRANSISTOR NPN SI TO 92 PD--350MW 


28480 


1854 0691 


A7Q17 


1854 0071 




TRANSISTOR NPN SI PD - 300MW FT-200MHZ 


28480 


1854 0071 


A7Q18 


1854 0071 




TRANSISTOR NPN SI PD-300MW FT-200MHZ 


28480 


1854 0071 


A7Q19 


1853 0036 




TRANSISTOR PNP SI PD-310MW FT 250MHZ 


28480 


1853 0036 


A7Q20 


1853 0036 




TRANSISTOR PNP SI PD-310MW FT-250MH2 


28480 


1853 0036 


A7Q21 


1853 0036 




TRANSISTOR PNP SI PD- 310MW FT-250MHZ 


28480 


18530036 


A7Q22 


1853 0015 




TRANSISTOR PNP SI PD-200MW FT*500MHZ 


28480 


1853 0015 


A7Q23 


1854 0215 




TRANSISTOR NPN SI PD 350MW FT^300MHZ 


04713 


SPS 3611 


A7Q24 


1854 0092 




TRANSISTOR NPN SI PD-200MW FT 600MHZ 


28480 


1854-0092 


A7Q25 


1854 0092 




TRANSISTOR NPN SI PD-200MW FT-60OMHZ 


28480 


1854 0092 


A7Q26 


18530036 




TRANSISTOR PNP SI PD-310MW FT = ?50MHZ 


28480 


1853 0036 


A7Q27 


1854 0215 




TRANSISTOR NPN SI PD-350MW FT-300MHZ 


04713 


$PS 3611 


A7028 


1854 0215 




TRANSISTOR NPN SI PD = 350MW FT-300MHZ 


04713 


SPS 3611 


A7Q29 


1854 0092 




TRANSISTOR NPN SI PD-200MW FT-600MHZ 


28480 


1854 0092 


A7Q30 


1853-0036 




TRANSISTOR PNP SI PD-310MW FT-250MHZ 


28480 


18530036 


A7Q31 


1854 0215 




TRANSISTOR NPN SI PD=350MW FT 300MHZ 


04713 


SPS 361 1 


A7Q32 


1854 0215 




TRANSISTOR NPN SI PD-350MW FT -300MHZ 


04713 


SPS 361 1 


A7Q33 


1854 0215 




TRANSISTOR NPN SI PD-350MW FT300MHZ 


04713 


SPS 36 11 


A7Q34 


1854-0092 




TRANSISTOR NPN SI PD 200MW FT-600MHZ 


28480 


1854 0092 


A7R1 


0698 3263 


3 


RESISTOR 500K 1% 125W F TC-0+ 100 


91637 


MFF 1/8 1 ’ 


A7R2 


0698 3263 




RESISTOR 500 K 1% I25W F TC=0+ - 100 


91637 


MFF 1/8T 1 


A7R3 


07570476 


1 


RESISTOR 301 K 1% 125W F TC-0>- 100 


24546 


C4 1/8-T0 3013-F 


A7R4 


0757-0486 


2 


RESISTOR 750K 1% 125W F TC^0+=100 


24546 


NA4 


A7R5 


0757 0421 


2 


RESISTOR 825 1% 125W F 


24546 


C4-1 '8-T0 825R F 


A7R6 


0757-0283 




RESISTOR 2K 1% 125W F 


24546 


C4 1 8-T0-200 1 F 


A7R7 


0757 0418 




RESISTOR 619 1% 125WF 


24546 


C4 V8-T0 619R F 


A7R8 


0684 4721 


3 


RESISTOR 4 7K 10% 25W CC 


01121 


C84721 


A7R9 


0684 2711 


2 


RESISTOR 270 10% 25W FC TC= -400/ *600 


01121 


CB2711 


A7R10 


0684 1061 


1 


RESISTOR 10M 10% .25W CC 


01121 


CB 1061 


A7R11 


0698 3263 




RESISTOR 500K 1% 125W F TC=0+-I00 


91637 


MFF-1/8-T 1 


A7R12 


0683 1505 


3 


RESISTOR 15 5% 25W FC TC- -400/+500 


01121 


CB1505 


A7R13 


0757 0486 




RESISTOR 750K 1% 125W F TC=0+-100 


24546 


NA4 


A7R14 


0684-6811 


5 


RESISTOR 680 10% 25W FC TC- 400/+600 


01121 


C86811 


A7R15 


0684-6811 




RESISTOR 680 10% 25W FC TC=-400'*600 


01121 


CB6811 


A7R16 


0684-4721 




RESISTOR 4.7K 10% 25W CC 


01121 


CB4721 


A7R17 


0684 4721 




RESISTOR 4 7K 10% 25W CC 


01121 


CB4721 


A7R18 


0684 1011 




RESISTOR 100 10% 25W CC 


01121 


CB 1011 


A7R19 


0684 2711 




RESISTOR 270 10% 25W FC TC- - 400 +600 


01 121 


C8271 1 


A7R20 


2100 3351 


3 


RESISTOR VAR TRMR 500 OHM 10% C SIDE ADJ 


73138 


72XR500 


A7R21 


2100-3434 


2 


RESISTOR-VAR CONTROL CC 50K 10% LIN 


01121 


70M4N048P503U 


A7R22 


0757 0433 




RESISTOR 3 32K 1% 125W F TC=0+-100 


24546 


C4 1/8 TO 3321 -F 


A7R23 


0698 3446 


6 


RESISTOR 383 1% 125W F TC=CH-100 


16299 


C4 1/8 T0 383R F 


A7R24 


0684 4721 




RESISTOR 4.7K 10% 25W CC 


01121 


CB4721 


A7R25 


0684 1011 




RESISTOR 100 10% 25W CC 


01 121 


CB 101 1 


A7R26 


0698 3433 


5 


RESISTOR 28.7 1% 125W F TC=0+-100 


03888 


PME55 1/8 TO-2BR7 F 


A7R27 


0698 3433 




RESISTOR 28.7 1% 125W F TC=0+-100 


03888 


PME55 1/8 T0 2BR7-F 


A7R28 


0757 0427 


4 


RESISTOR 1.5K 1% 125W F TC=0+-100 


24546 


C4 1/8 T0-1501-F 


A7R29 


0757-0281 


1 


RESISTOR 2.74K 1% 125W F TC=0+-100 


24546 


C4 1/8 T0-274 1-F 


A7R30 


0757 0466 


2 


RESISTOR 1 10K 1% 125W F TC=0+-100 


24546 


C4 1/8 T0-1103 F 


A7R31 


0757 0488 


4 


RESISTOR 909K 1% 125W F TC=0+- 100 


24546 


NA4 


A7R32 


0684-4701 


3 


RESISTOR 47 10% 25W CC 


01121 


CB4701 


A7R33 


0684 2701 


2 


RESISTOR 27 10% 25W FC TC=-400/+500 


01121 


CB2701 


A7R34 


0757 0433 




RESISTOR 3.32K 1% 125W F TC^CH - 100 


24546 


C4 1/8-TO 3321 F 


A7R35 


0757 0433 




RESISTOR 3 32K 1% 125W F TC-O-IOO 


24546 


C4 1/8 TO 3321 F 


A7R36 


0757-0410 


2 


RESISTOR 301 1% 125W F 


24546 


C4 1/8T0 301R-F 


A7R37 


0757*0746 


r 


RESISTOR 4.75K 1% 25W F TC^0+-100 


24546 


C5 1/4 TO 4751 F 


A7R38 


0757 0416 


9 


RESISTOR 511 1% 125W F 


24546 


C4 1/8 T0-511R F 


A7R39 


0757 0416 




RESISTOR 511 1% 125W F 


24546 


C4 1/8 TO 51 1 R F 


A7R40 


0757 0440 


1 


RESISTOR 7.5K 1% 125W F TC=0+-100 


24546 


C4 1/8 TO 7501 F 


A7R41 


2100 3351 




RESISTOR VAR TRMR 500 OHM 10% C SIDE ADJ 


73138 


72XR500 


A7R42 


0757-0280 




RESISTOR IK 1% -125W F 


24546 


C4 1/8 TO 1001 F 


A7R43 


0684 1511 


3 


RESISTOR 150 10% 25W FC TC=— 400/^600 


01121 


CB 151 1 


A7R44 


0684 1001 




RESISTOR 10 10% 25 CC 


01121 


CB1001 


A7R45 


0757 0281 




RESISTOR 2.74K 1% 125W F 


24546 


C4 1/8 TO 2741 F 


A7R46 


0757 0401 




RESISTOR 100 1% . 1 25W F 


24546 


C4 1/8-10*101 F 


A7R47 


0684-4701 




RESISTOR 47 10% -25W CC 


01121 


C84701 


A7R48 


0684 1521 




RESISTOR 1.5K 10% 25W CC 


01121 


CB 1521 



See introduction to tins section !<>■ ordering information 
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Replaceable Parts 



Model 1740 A 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7R49 


0757 0399 




RESISTOR 82.5 1% 125W F TC=0+- 100 


24546 


C4 1/8 T0 82R5 F 


A7R50 


0757 0284 




RESISTOR 150 1% 125W F 


24546 


C4 1/8 TO 151 F 


A7R51 


0757-0284 




RESISTOR 150 1% 125W F 


24546 


C4 1/8 TO 151-F 


A7R52 


0684 0271 




RESISTOR 2 7 10% 25W CC 


01121 


CB27G1 


A7R53 


0757 0408 




RESISTOR 243 1% I25W F 


24546 


C4 1/8-TO 243R F 


A7R54 


0757 0435 




RESISTOR 3.92K 1% 125W F 


24546 


C4-1 8 TO 3921 F 


A7R55 


0757 0416 




RESISTOR 511 1% 125W F 


24546 


C4 1/8 TO 51 1R F 


A7R56 


0757 0442 




RESISTOR 1 0K 1% 125W F 


24546 


C4 1/8-TO 1002 F 


A7R57 


0698 3446 




RESISTOR 383 1% .125W F TO0+-100 


16299 


C4 1/8-TO- 383 R F 


A7R58 


0757 0421 




RESISTOR 825 1% 125W F 


24546 


C4 1/8 T0-825R F 


A7R59 


0684-4711 




RESISTOR 470 10% 25W CC 


01121 


CB4711 


A7R60 


0757 0412 


2 


RESISTOR 365 1% 125W F TC=0+-100 


24546 


C4 1/8 TO 365 R F 


A7R61 


07570422 


2 


RESISTOR 909 1% 125W F TC=0+-100 


24546 


C4 1/8T0 909R F 


A7R62 


07570406 


1 


RESISTOR 182 1% 125W F TC^0+- 100 


24546 


C4 1/8 TO 182R F 


A7R63 


0757 0434 


6 


RESISTOR 3.65K 1% 125W F TC=0+-100 


24546 


C4 - 1/8 TO 3651 F 


A7R64 


0757 0447 


i 


RESISTOR 16. 2K 1% 125W F TC=0+-100 


24546 


C4 1/8 TO 1622-F 


A7R65 


0698 7926 




RESISTOR 470 10% 125W CC 


01121 


BB4711 


A7R66 


0698 7926 




RESISTOR 470 10% 125W CC 


01121 


BB4711 


A7R67 


07570427 




RESISTOR 1.5K 1% 125W F TC=0+- 100 


24546 


C4 1/8 TO 1501 F 


A7R68 


0698 7926 




RESISTOR 470 10% 125W CC 


01121 


BB4711 


A7R69 


0757 0415 


2 


RESISTOR 475 1% 125W F TC=0*-100 


24546 


C4 1/8 TO 475R F 


A7R70 


0757-0407 




RESISTOR 200 1% 125W F 


24546 


C4 1/8 TO 201 F 


A7R71 


07570439 


7 


RESISTOR 6 81 K 1% 125W F TC=0+-100 


24546 


C4 1/8 TO-681 I F 


A7R72 


0684 1221 




RESISTOR 1.2K 10% 25W CC 


01121 


CB 1221 


A7R73 


0684 2221 




RESISTOR 2.2K 10% 25W CC 


01121 


CB2221 


A7R74 


0684 6821 




RESISTOR 6.8K 10% 25W CC 


01121 


CB6821 


A7R75 


0757 0415 




RESISTOR 475 1% 1 25W F TC=CH- 100 


24546 


C4 1/8-TO 475R F 


A7R76 


07570124 


2 


RESISTOR 39.2K 1% 125W F TC-0+ 100 


24546 


C5 1/4 TO 3922 F 


A7R77 


0757 0448 


1 


RESISTOR 18 2K 1% 125W F TC=0+ 100 


24546 


C4 1/8 TO 1822 F 


A7R78 


0757 0437 




RESISTOR 4.75K 1% 125W F 


24546 


C4- 1/8-TO 4751 


A7R79 


0757 0401 




RESISTOR 100 1% 125W F 


24546 


C4 1/8 TO- 101 -F 


A7R80 


0757 0401 




RESISTOR 100 1% 125W F 


24546 


C4 1/8T0 101-F 


A7R81 


07570409 


1 


RESISTOR 274 1% 125W F TC=0*-100 


24546 


C4 1/8 T0 274R F 


A7R82 


0757 0401 




RESISTOR 100 1% 125W F 


24546 


C4 1/8 TO 101 F 


A7R83 


0757 0407 




RESISTOR 200 1% 125W F 


24546 


C4 1/8 TO 201 F 


A7R84 


0757 0407 




RESISTOR 200 1% 125W F 


24546 


C4 1/8 TO 201-F 


A7R85 


0757 0435 




RESISTOR 3.92K 1% 125W F 


24546 


C4 1/8 TO 3921 F 


A7R86 


0757 0439 




RESISTOR 6.8 1 K 1% 125W F TC-0+ 100 


24546 


C4 1/8 TO 6811 F 


A7R87 


0757 0280 




RESISTOR IK 1% I25W F 


24546 


C4 1/8 TO 1001 F 


A7R88 


0757 0290 




RESISTOR 6 19K 1% 125W F 


19701 


MF4C 1/8-TO 6191 F 


A7R89 


D757 0412 




RESISTOR 365 1% 125W F TC=0+ - 100 


24546 


C4 1/8 TO 365R F 


A7R90 


0698 0085 


2 


RESISTOR 2.61K 1% 125W F TC=(H 100 


16299 


C4 1/8 TO 261 I F 


A7R91 


07570407 




RESISTOR 200 1% 125W F 


24546 


C4 1/8 TO 201 F 


A7R92 


0698 3433 




RESISTOR 28 7 1% 125W F TC=(H- 100 


03888 


PME55 1/8 T0 28R7 F 


A7R93 


2100 321 1 


1 


RESISTOR VAR TRMR IK OHM 10% C TOP ADJ 


73138 


72PR1K 


A7R94 


07570438 


4 


RESISTOR 5.1 1 K 1% 125W F 


24546 


C4 1/8-TO 511 F 


A7R95 


0757 0444 


2 


RESISTOR 12. IK 1% 125W F TC0+-100 


24546 


C4 1/8 TO 1212 F 


A7R96 


0757 0430 


2 


RESISTOR 2.21K 1% 125W F 


24546 


C4 1/8 T0 2211 F 


A7R97 


2100 3350 




RESISTOR VAR TRMR 200 10% C SIDE ADJ 


73138 


72XR201 


A7R98 


0757 0410 




RESISTOR 301 1% 125W F 


24546 


C4-1/8 TO 301 R F 


A7R99 


0757 0283 




RESISTOR 2K 1% 125W F 


24546 


C4- 1/8 TO 2001 F 


A7R100 


0757 0404 


1 


RESISTOR 130 1% 125W F TC-CH-100 


24546 


C4-1/8T0 131 F 


A7R101 


0757 0418 




RESISTOR 619 1% 125W F 


24546 


C4 1/8-T0-619R F 


A7R102 


0698 3446 




RESISTOR 383 1% 125W F TC=0+- 100 


16299 


C4 1/8 T0-383R F 


A7R103 


0698 3155 


2 


RESISTOR 4 64K 1% 125W F TC*0+ -100 


16299 


C4 1/8 TO 464 I F 


A7R104 


0684 3311 


3 


RESISTOR 330 10% 25W CC 


01121 


CB331 1 


A7R105 


2100 3253 


3 


RESISTOR VAR TRMR 50K OHM 10% C TOP ADJ 


73138 


72PR50K 


A7R106 


0757 0416 




RESISTOR 511 1% 125W F 


24546 


C4 1/8-TO 51 1R F 


A7R107 


0757 0457 


3 


RESISTOR 47. 5K 1% 125W F TC=0+-100 


24546 


C4 1/8 T0 4752 F 


A7R108 


07570437 




RESISTOR 4 75K 1% 125W F 


24546 


C4 1/8-T0-4751 F 


A7R109 


0684 1021 


5 


RESISTOR IK 10% 25W CC 


01121 


CB 1021 


A7R110 


0684 2221 




RESISTOR 2.2K 10% 25W CC 


01121 


CB2221 


A7R111 


0757 0474 


1 


RESISTOR 243K 1% 125W F TC=0+-100 


24546 


C4-1/8 TO 2433 F 


A7R112 


0757 0444 




RESISTOR 12 IK 1% 125W F TC=CH~ 100 


24546 


C4 1/8 TO 1212 F 


A7R113 


0698 3158 


2 


RESISTOR 23 7K 1% 125W F TC=0+ 100 


16299 


C4 1/8-TO 2372 F 


A7R114 


0757 0280 




RESISTOR IK 1% 125W F 


24546 


C4 1/8 TO 1001 F 


A7R115 


0757 0401 




RESISTOR 100 1% 125W F 


24546 


C4 1/8 TO 101-F 


A7R116 






NOT ASSIGNED 






A7R117 


2100-0568 




RESISTOR VAR TRMR 100 OHM 10% C TOP ADJ 


73138 


72PR100 


A7R118 


0684 1001 




RESISTOR 10 10% 25WCC 


01 121 


CB 1001 


A7R119 


0684 1001 




RESISTOR 10 10% 25WCC 


01 121 


CB 1001 


A7R120 


0684 1001 




RESISTOR 10 10% 25WCC 


01121 


CB 1001 


A7R121 


0684 1001 




RESISTOR 10 10% 25WCC 


01121 


CB 1001 


A7R122 


0684 1001 




RESISTOR 10 10% 25WCC 


01121 


CB1001 


A7R123 


0684 1001 




RESISTOR 10 10% 25WCC 


01121 


CB 1001 


A7R124 


0684 1001 




RESISTOR 10 10% 25WCC 


01121 


CB 1001 


A7R125 


0684-1021 




RESISTOR IK 10% 25W CC 


01121 


CB 1 02 1 


A7R126 


0684 4711 




RESISTOR 470 10% 25W CC 


01121 


CB471 1 


A7R127 


0684-4721 




RESISTOR 4 7K 10% 25W CC 


01121 


CB4721 


A7R128 


0684 1021 




RESISTOR IK 10% 25W CC 


01121 


CB1021 



Si f introduction to this section for ordering information 
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Model 1740A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7R129 


0698 3446 




RESISTOR 383 1% 125W F TC^0+ - 100 


16299 


C4 1/8-T0 383R F 


A7R130 


0757. 0435 




RESISTOR 3.92K 1% 125W F 


24546 


C4 U8 T0 3921 F 


A7R131 


0698 3446 




RESISTOR 383 1% 125W F TC=0+-!00 


16299 


C4 1/8 T0-383R F 


A 7 R 1 32 


0698 3446 




RESISTOR 383 1% 125W F TC-0+- 100 


16299 


C4 1/8 T0 383R F 


A7R133 


0757 0434 




RESISTOR 3.65K 1% 125W F TC»0+ - 100 


24546 


C4 1/8-TO 3651 F 


A7R134 


0757 0289 


i 


RESISTOR 13.3K 1% 125W F TC-0+-100 


19701 


MF4C1/8T0 1332 F 


A7R135 


0757 0427 




RESISTOR 1.5K 1% 125W F TC=0+-100 


24546 


C41/8 TO 1501 F 


A7R136 


0757 0408 


4 


RESISTOR 243 1% 125W F TC-0+- 100 


24546 


C4 1/8-TO 243 R F 


A7R137 


0757 0280 




RESISTOR IK 1% 125W F 


24546 


C4 1/8 TO 1001 F 


A7R138 


0684 4721 




RESISTOR 4 7K 10% 25W CC 


01121 


CB4721 


A7R139 


0684 1021 




RESISTOR IK 10% 25W CC 


01121 


CB 1021 


A7R140 


0757 0438 




RESISTOR 5.1 IK 1% 125W F 


24546 


C4 1/8 TO 5111 F 


A7R141 


0757 0290 




RESISTOR 6 19K 1% 125W F 


19701 


MF4C1/8 T0-6191 F 


A7R >42 


06844721 




RESISTOR 4.7K 10% 25W CC 


01121 


CB4721 


A7R143 


0684 4721 




RESISTOR 4.7K 10% 25W CC 


01121 


CB4721 


A7R144 


0684 4711 




RESISTOR 470 10% 25W CC 


01121 


CB4711 


A7R145 


0757 0416 




RESISTOR 511 1% . 125W F 


24546 


C4-1/8 TO 51 1 R-F 


A7R146 


5081 7476 




RESISTOR 0757 0416 PF 40 


28480 


5081 7476 


A7R147 


0757 0439 




RESISTOR 6.81 K 1% .125W F TC=0+-100 


24546 


C4 1/8 TO 681 I F 


A7R148 


0757 0419 


1 


RESISTOR 681 1% 125W F TC=0+-100 


24546 


C4 1/8 TO 681 R F 


A7R149 


0684 1021 




RESISTOR IK 10% 25WCC 


01121 


CB1021 


A7R150 


0757 0391 


1 


RESISTOR 39.2 1% 125W F TC-0+-100 


24546 


C4 1/8 TO 39R2-F 


A7R151 


0684 1011 




RESISTOR 100 10% 25W CC 


01121 


CB 1011 


A7R152 


0757 0466 




RESISTOR 110K 1% 125W F TC=0+-100 


24546 


C4 1/8 TO 1103 F 


A7R153 


0684 4701 




RESISTOR 47 10% 25W CC 


01121 


CB4701 


A7R154 


0684 4711 




RESISTOR 470 10% 25W CC 


01121 


C84711 


A7R155 


0757 0283 




RESISTOR 2K 1% 125W F 


24546 


C4 1/8 TO 2001 F 


A7R156 


0684 2701 




RESISTOR 27 10% 25W FC TC*-400/+500 


01121 


CB2701 


A7R157 


0684 1811 




RESISTOR 180 10% 25W CC 


01121 


CB 1811 


A7R158 


0684-1001 




RESISTOR 10 10% 25WCC 


01121 


CB 1001 


A7R159 


07570442 




RESISTOR 10K 1% .125W F 


24546 


C4 1/8 TO 1002 F 


A7R160 


07570428 


3 


RESISTOR 1.62K 1% . 125W F TC=0+-100 


24546 


C4 1/8-TO 1621 F 


A7R161 


0684 1511 




RESISTOR 150 10% .25W FC TC=-400/+600 


01121 


CB 151 1 


A7R162 


0757 0416 




RESISTOR 511 1% 125W F 


24546 


C4 -1/8 TO 51 1 R F 


A7R163 


0684 1511 




RESISTOR 150 10% .25W FC TC=-400/+600 


01121 


CB 151 1 


A7R164 


0684 331 1 




RESISTOR 330 10% 25W CC 


01121 


CB3311 


A7R165 


0757 0465 




RESISTOR 100K 1% 125W F 


24546 


C4 1/8 TO- 1003 F 


A7R166 

A7R167 


0757 0433 
07570465 




RESISTOR 3.32K 1% 125W F 
RESISTOR 100K 1% 125WF 


24546 

24546 


C4-1/8 TO-3321 F 


A7R168 


0757 6435 




RESISTOR 3.32K 1% 125W F 


24546 


C4-1/8 TO 3321 F 


A7R169 


2100-0567 




RESISTOR VAR TRMR 2K 10% C 


73138 


72PR2K 


-~A7S1 


3101 1906 


1 


SWITCH PB 4STA DPDT .394 IN CTRS 45A 


28480 


3101 1906 


A7S2 


310M909 


1 


SWITCH PB 6STA DPDT P P .394 IN-CTRS 


28480 


3101 1909 


A7S3 


3101 1907 


2 


SWITCH P8 4STA INTLH 394 IN-CTRS 45A 


28480 


3101 1907 


A7U1 


1826 0045 


3 


1C AMPL 


28480 


1826-0045 


A7U2 


5081 3019 


2 


INTEGRATED CIRCUIT. SEALED PACKAGE 


28480 


5081 3019 


A7U3 


1826-0045 




1C AMPL 


28480 


1826-0045 


A7U4 


1821-0001 


2 


1C C A 3046 XSTR ARRAY 


02735 


C A 3046 


A7W1 


01740-61605 


1 


CABLE ASSEMBLY. GATE DRIVER 


28480 


01740-61605 


A7XA9 


1251-0588 


1 


CONNECTOR 12 PIN F POST TYPE 


27264 


09-523121 


A7XU1 


1200-0763 


4 


SOCKET IC8 C0NT DIP-SLDR TERMS 


0080A 


A8SG 


A7XU2 


1200 0438 


1 


SOCKET 1C 16-CONT DIP SLDR TERMS 


00779 


583529 1 


A7XU3 

A7XU4 


1200-0763 

1 OATl n/IA 1 




SOCKET 1C 8-CONT DIP SLDR TERMS 


— PiH 


A8SG 
583527- 1 




01 740-66523 


1 


BOARD ASSY, MAIN SWEEP 


28480 


01 740-66523 


A8C1 


0160-3451 




CAPACITOR FXD .01 UF +80-20% 100WVDC CER 


28480 


0160 3451 


A8C2 


0160 3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A8C3 


01800197 


9 


CAPACITOR FXD 2.2UF +-10%20VDCTA 


56289 


1 50D 225X9020A2 


A8C4 


0160 3451 




CAPACITOR-FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A8C5 


0140-0218 


2 


CAPACITOR FXD 160PF +-2% 300WVDC MICA 


72136 


DM15F 161G0300WV1CR 


A8C6 

A8C7 


0160-2204 


1 


CAPACITOR FXD 100 PF 5% 300WVDC MICA 
NOT ASSIGNED 


28480 


01602204 


A8C8 


01 60 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A8C9 


0160 3226 


2 


CAPACITOR FXD 01UF +-10% 400WVDC MET 


28480 


01603226 


A8C10 


01603726 


2 


CAPACITOR FXD 1 UF +-10% 40WVDC MET POLYC 


28480 


0160 3726 


A8C11 


0180 0481 


1 


CAPACITOR FXD 100UF +10% 20V DC TA WET 


28480 


0180-0481 


A8C12 


0140 0190 


1 


CAPACITOR FXD 39PF +-5% 300WVDC MICA 


72136 


DM 1 5 E 390J0300W V 1 C R 


A8C13 


0140-0207 


1 


CAPACITOR FXD 330 PF +-5% 500WVDC MICA 


72136 


DM15F331JQ500WV ICR 


A8C14 


01600155 


1 


CAPACITOR FXD 3300 PF +-10%200WVDC POLYE 


56289 


292P33292 


A8C15 


0160-0194 


1 


CAPACITOR FXD 015UF +-10%200WVDC POLYE 


56289 


292P 15392 


A8C16 


0180 2079 


1 


CAPACITOR FXD 39UF +-10% 35VDC TA 


56289 


150D 394X9035 A 2 


A8C17 


0180 1745 


1 


CAPACITOR FXD 1 5UF + 10% 20VDC TA 


56289 


1 500 1 55X9020A2 


ABC 18 


0180 2111 




CAPACITOR FXD 33UF +-10% 35 VDC TA SOLID 


56289 


150D336X9035SA 


A8C19 


0180 0197 




CAPACITOR FXD 2 2UF +-10% 20V DC TA 


56289 


150D225X9020A2 


A8C20 


0160-3451 




CAPACITOR FXD 01 UF +80-20% 100WVDCCER 


28480 


0160 3451 


A8C21 


0180-Q197 




CAPACITOR FXD 2 2UF +-10% 20VDC TA 


56289 


150D225X9020A2 


A8C22 

A8C23 


0160 3451 




CAPACITOR FXD .01 UF +80-20% 100WVDCCER 
NOT ASSIGNED 


28480 


0160 3451 



See introduction to this section tor ordering information 
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Replaceable Parts 



Model 1740 A 



Table 6-2. Replaceable Parts (Cant'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A8CR1 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 1 


A8CR2 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A8CR3 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A8CR4 


1901 0040 




DIODE SWITCHING 30V 50MA ?NS DO 35 


28480 


1901 0040 


A8L1 


91400105 




COIL FXD MOLDED RF CHOKE 8-2UH 10% 


24226 


15 821 


A8L2 


9170 0029 




CORE SHIELDING BEAD 


02114 


56 590 65A2 4A 


A8Q 1 


1853 0036 




TRANSISTOR PNP SI PD-310MW FT 250MHZ 


28480 


1853 0036 


A8Q2 


1853 0036 




TRANSISTOR PNP SI PD=310MW FT-250MHZ 


28480 


1853 0036 


A8Q3 


1853 0244 


2 


TRANSISTOR PNP SI PD=310MW FT=500MHZ 


28480 


18530244 


A8Q4 


1853 0036 




TRANSISTOR PNP SI PD-310MW FT-250MHZ 


28480 


1853-0036 


A8Q5 


1855 0081 




TRANSISTOR J FET 2N5245 N-CHAN D MODE SI 


01295 


2N5245 


A8Q6 


1854-0019 


4 


TRANSISTOR NPN SI TO 18 PD=360MW 


28480 


1854 0019 


A8Q7 


1853 0354 




TRANSISTOR PNP SI TO 92 PD 350MW 


28480 


18530354 


A8Q8 


1853 0036 




TRANSISTOR PNP SI PD=310MW FT-250MHZ 


28480 


1853-0036 


A8Q9 


1854 0071 




TRANSISTOR NPN SI PD=300MW FT 200MHZ 


28480 


1854 0071 


A8010 


1854 0215 




TRANSISTOR NPN Si PD~350MW FT - 300MHZ 


04713 


SPS 3611 


A8Q1 1 


1854 0071 




TRANSISTOR NPN SI PD-300MW FT-200MHZ 


28480 


1854 0071 


A8Q12 


1854 0071 




TRANSISTOR NPN SI PD = 300MW FT-200MHZ 


28480 


1854 0071 


A8Q13 


1854 0691 




TRANSISTOR NPN SI TO 92 PD-350MW 


28480 


1854 0691 


A8R 1 


0684 3901 




RESISTOR 39 10% 25W CC 


01121 


CB3901 


A8R2 


0698 3151 


1 


RESISTOR 2 87K 1% 125W F TC-0* 100 


16299 


C4 1/8 TO 2871 F 


A8R3 


0757 0407 




RESISTOR 200 1% 125W F 


24546 


C4 1/8 TO 201 F 


A8R4 


0684 3901 




RESISTOR 39 10% .25W CC 


01121 


CB 390 1 


A8R5 


0757-0411 




RESISTOR 332 1% 125W F TC=0+-100 


24546 


C4 1/8 T0 332R F 


A8R6 


0684 8201 


2 


RESISTOR 82 10% 25W FCJC--400/*500 


01121 


CB8201 


A8R7 


0757 0428 


1 


RESISTOR 1.62K 1% 125W F 


24546 


C4 1/8 TO 1621 F 


A8R8 


0684 1011 




RESISTOR 100 10% 25W CC 


01121 


CB1011 


A8R9 


0684 2251 


1 


RESISTOR 2 2M 10% 25W FC TC= 900 -» 1 100 


01121 


CB2251 


A8R10 






NOT ASSIGNED 






A8R11 






NOT ASSIGNED 






A8R12 


2100 3056 


5 


RESISTOR TRMR 5K 10% C SIDE ADJ 17 TURN 


32997 


3006P 1-502 


A8R13 


2100 3056 




RESISTOR TRMR 5K 10% C SIDE ADJ 17 TURN 


32997 


3006P 1 502 


A8R14 


2100 3056 




RESISTOR TRMR 5K 10% C SIDE ADJ 17-TURN 


32997 


3006 P 1 502 


A8R15 


0757 0434 




RESISTOR 3.65K 1% 125W F TC=0* 100 


24546 


C4 1/8 TO 3651 F 


A8R16 


0757 0440 


1 


RESISTOR 7.5K 1% 125W F 


24546 


C4 1/8-TO 7501 F 


A8R17 


0698 6450 


2 


RESISTOR 2.5K .1% 125W F TC=CH-50 


24546 


NC55 


A8R18 


0698 5449 


2 


RESISTOR 5K .1% 125W F TC-0+-50 


19701 


MF4C1/8 T2 5001-8 


A8R19 


0698 4157 


2 


RESISTOR 10K 1% 125W F TC=0*-50 


24546 


NC55 


A8R20 


0698 6942 


2 


RESISTOR 25K 1% 12SW F TC=0-*-50 


24546 


NC55 


A8R21 


0698 5450 


2 


RESISTOR 50K 1% 125W F TC=0*-50 


19701 


MF4C1/8 T2 5002 B 


A8R22 


0698 4158 


2 


RESISTOR 100K .1% 125W F TC=0+-50 


24546 


NC55 


A8R23 


0684 1021 




RESISTOR IK 10% 25W CC 


01121 


CB 1021 


A8R24 


0757 0284 




RESISTOR 150 1% 125W F 


24546 


C4 1/8 TO 151 F 


A8R25 






NOT ASSIGNED 






A8R26 


0684-1011 




RESISTOR 100 10% 25W CC 


01121 


CB1011 


A8R27 


0684 1031 




RESISTOR 10K 10% 25WCC 


01121 


CB 1031 


A8R28 


0684 3321 




RESISTOR 3.3K 10% 25W CC 


01 121 


CB3321 


A8R29 


0684 1011 




RESISTOR 100 10% 25W CC 


01121 


CB1021 


A8R30 


0757 0284 




RESISTOR 150 1% 125W F 


24546 


C4 1/8 TO 151 F 


A8R31 


0757 0416 




RESISTOR 511 1% 125W F 


24546 


C4 1/8 TO 51 1R F 


A8R32 


0757 1093 


2 


RESISTOR 3K 1% 1 25W F TC-0+- 100 


24546 


C4 1/8 TO 3001 F 


A8R33 


0698-3150 




RESISTOR 2 37K 1% 125W F TC-CH-lOO 


16299 


C4 1/8 TO 2371 F 


A8R34 


0757 0283 




RESISTOR 2K 1% 125W F 


24546 


C4 1/8 TO 2001 F 


A8R35 


0684 3311 




RESISTOR 330 1 0*% 25W CC 


01121 


CB331 1 


A8R36 


0684 3901 




RESISTOR 39 10% 25W CC 


01121 


CB3901 


A8R37 


0684 6821 




RESISTOR 6.8K 10% 25W CC 


01121 


CB6821 


AARaf 


1 07570439 




RESISTOR 6.81K 1% .125W F TC=0+-100 


24546 


C4 1/8 TO 681 1 F 


A8R39 


0757 0420 




RESISTOR 750 1% .125W F 


24546 


C4 1/8 TO-751-F 


A8R40 


0757 0454 


1 


RESISTOR 33 2K 1% 125W F TC=CH 100 


24546 


C4 1/8 TO 3322 F 


A8R41 


0684 0271 




RESISTOR 2.7 1% 25W CC 


01 121 


CB27G1 


A8R42 


0684 0271 




RESISTOR 2 7 10% 25W CC 


01121 


CB27G1 


A8R43 


2100 3056 


2 


RESISTOR VAR TRMR 5K 10% C SIDE ADJ 


32997 


3006P 1 502 


A8S1MP1 


0174061901 


1 


SWITCH ASSY. ROTARY M 


28480 


01740-61901 


A8S1MP2 


01740 61902 


1 


SWITCH ASSY. ROTARY F 


28480 


01740 61902 


A8S1MP3 


01840-22502 


2 


ROLLER. DETENT 


28480 


01840 22502 


A8S1MP4 


1460 1148 


2 


SPRING TORSION 


00000 


OBD 


A8U1 


1826 0086 


1 


1C AMPL 


04713 


MC1776CG 


A8XA7 


1251 0589 


2 


CONNECTOR 10 PIN F POST TYPE 


27264 


09 52 3101 


A8XU1 


1200 0475 




SOCKET 


22526 


75060-005 


FB? 1 


01 740 66522 


1 


BOARD ASSY. DELAYED SWEEP 


28480 


01740-66522 


fc,i m i 1 


0160 2250 


1 


CAPACITOR FXD5.1PF *--25PF 500WVDC CER 


28480 


0160 2250 


A9C2 


0160 3451 




CAPACITOR FXD 01UF *80-20% 100WVDC CER 


28480 


0160 3451 


A9C3 


0160-3451 




CAPACITOR FXD 01UF *80-20% 100WVDC CER 


28480 


0160-3451 


A9C4 


0160 2204 




CAPACITOR FXD 100PF + 5% 300WVDC 


28480 


0160 2204 


A9C5 






NOT ASSIGNED 






A9C6 


0160 3451 




CAPACITOR FXD 01UF *80-20% 100WVDC CER 


28480 


0160 3451 



Sec im i*o(hi< tion Co this section toi ordering information 
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Model 1740A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Coni’ d) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A9C7 


0140-0218 




CAPACITOR FXD 160PF +-2% 300WVDC MICA 


72136 


DM15F 161G0300WV1CR 


A9C8 


0160 3226 




CAPACITOR FXD 01UF +-10% 400WVDC MET 


28480 


0160 3226 


A9C9 


0160-3726 




CAPACITOR FXD 1UF +-10% 40WVDC MET POLVC 


28480 


0160 3726 


A9C10 


0160-3451 




CAPACITOR-FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A9C11 


01802148 


1 


CAPACITOR ’FXD 47UF +-20% 50VDC TA 


56289 


1 50D474X0050A2 


A9C12 






NOT ASSIGNED 






A9C13 






NOT ASSIGNED 






A9C14 


0160-3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A9C15 


0180 0197 




CAPACITOR FXD 2.2UF +- 10% 20V DC TA 


56289 


150D225X9020A2 


A9CR1 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901-0040 


A9CR2 


5081 7535 




DIODE 1901-0040 PF .30 


28480 


5081-7535 


A9L1 


91400105 




COIL FXD MOLDED RF CHOKE 8.2UH 10% 


24226 


15/821 


A9P1 


1251 3072 


1 


CONNECTOR 12-PIN M POST TYPE 


27264 


09 56-1121 


A9Q1 


1853-0036 




TRANSISTOR PNP SI PD=310MW FT=250MHZ 


28480 


1853 0036 


A9Q2 


1853-0036 




TRANSISTOR PNP SI PD=310MW FT=250MHZ 


28480 


1853 0036 


A9Q3 


1853-0036 




TRANSISTOR PNP SI PD*310MW FT=250MHZ 


28480 


1853 0036 


A9Q4 


1853-0244 




TRANSISTOR PNP SI PD=310MW FT=500MHZ 


28480 


1853-0244 


A9Q5 


1854 0691 




TRANSISTOR NPN SI TO-92 PD=350MW 


28480 


1854 0691 


A9Q6 


1855 0081 




TRANSISTOR J FET 2N5245 N CHAN D MODE SI 


01295 


2N5245 


A9Q7 


1854-0019 




TRANSISTOR NPN SI TO 18 PD-360MW 


28480 


1854 0019 


A9R 1 


0684-1021 




RESISTOR IK 10% .25W CC 


01121 


CB 1021 


A9R2 


0757-0284 




RESISTOR 150 1% .125W F 


24546 


C4-1/0T0151 F 


A9R3 


0757-0834 


1 


RESISTOR 5.62K 1% ,5W F TC=0+~100 


19701 


MF7C1/2-T0 5621-F 


A9R4 


0684-1011 




RESISTOR 100 10% .25W CC 


01121 


CB1011 


A9R5 


0757 0193 


• 1 


RESISTOR 3 32K 1% .5W F TC=0+-100 


19701 


MF7C1/2-T0-3321-F 


A9R6 


0757-0442 




RESISTOR 10K 1% .125W F 


24546 


C4-1/8-T0-1002-F 


A9R7 


0757-0280 




RESISTOR IK 1% . 125W F 


24546 


C4-1/8-T0-1002-F 


A9R8 






NOT ASSIGNED 






A9R9 






NOT ASSIGNED 






A9R10 


2100 3056 




RESISTOR-TRMR 5K 10%CSIDEADJ 17 TURN 


32997 


3006P 1-502 


A9R11 


2100 3056 




RESISTOR TRMR 5K 10% C SlDE-ADJ 17 TURN 


32997 


3006P 1 502 


A9R12 


0757-0433 




RESISTOR 3.32K 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-3321-F 


A9R13 


0757 0440 




RESISTOR 7.5K 1% .125W F 


24546 


C4-1/8 T0-7501 F 


A9R14 


0698-6450 




RESISTOR 2.5K .1% 125W F TC=0+-50 


24546 


NC55 


A9R15 


0698 5449 




RESISTOR 5K .1% .125W F TC-0+-50 


19701 


MF4C1/8-T2-5001-B 


A9R16 


0698-4157 




RESISTOR 10K .1% 125W F TC=0+-50 


24546 


NC55 


A9R17 


0698 6942 




RESISTOR 25K .1% 125W F TC=0+-50 


24546 


NC55 


A9R18 


0698-5450 




RESISTOR 50K .1% . 125W F TC-0+-50 


19701 


MF4C 1/8-T2-5002-B 


A9R19 


0698-4158 




RESISTOR 100K .1% .125W F TC=0+-50 


24546 


NC55 


A9R20 


0757-0284 




RESISTOR 150 1% .125W F 


24546 


C4-1/8-T0151-F 


A9R21 


I $83-0475 




RESISTOR 4.7 5% .25W FC TC=-400/+500 


01121 


CB47G5 


A9R22 


0684-1011 




RESISTOR 100 10% .25W CC 


01121 


C81011 


A9R23 


0684-1031 




RESISTOR 10K 10% .25W CC 


01121 


CB1031 


A9R24 


0757-0400 


1 


RESISTOR 90.9 1% .125W F TC-0+-100 


24546 


C4 1/8T0-90R9-F 


A9R25 


0684 1001 




RESISTOR 10 10% .25W CC 


01121 


C81001 


A9R26 






NOT ASSIGNED 






A9R27 


0683-0275 


1 


RESISTOR 2.7 5% .25W FC TC=-400/+500 


01121 


CB27G5 


A9R28 


2100-3056 




RESISTOR VAR TRMR 5K 10% C SIDE ADJ 


32997 


3006P 1 502 


A9S1MP1 


01740-61903 


1 


SWITCH ASSY. ROTARY M 


28480 


01740-61903 


A9S1MP2 


01740-61904 


1 


SWITCH ASSY, ROTARY F 


28480 


01740-61904 


A9S1MP3 


01 84a 22502 




ROLLER. DETENT 


28480 


01840 22502 


A9S1MP4 


1460-1148 




SPRING. TORSION 


00000 


OBD 


A9U1 


1826-0045 




1C AMPL 


28480 


1826-0045 


A9XA10 


1251 3352 


3 


CONNECTOR PC EDGE 12-CONT/ROW 1 ROW 


26742 


91-6912 0702 00 


A9XU1 


1200 0475 




SOCKET 


22526 


75060005 


1 A1U | 


01 740-66508 


1 


BOARD ASSY. DELAYED TRIGGER 


28480 


01 740 66508 


A10C1 


01500070 




CAPACITOR-FXD .02UF +-20% 500WVDC CER 


28480 


0150-0070 


A10C2 


0160-2204 




CAPACITOR FXD 100PF +-5% 300WVDC MICA 


28480 


0160-2204 


A10C3 


01603451 




CAPACITOR-FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A10C4 


0160 3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A10C5 






NOT ASSIGNED 






A10C6 


01602204 




CAPACITOR-FXD 100PF +-5% 300WVDC MICA 


28480 


0160-2204 


A10C7 


0160-3451 




CAPACITOR-FXD .01 UF +80-20% 100WVDC CER 


28480 


0160-3451 


A10C8 


0180 0197 




CAPACITOR FXD 2.2UF +-10%20VDC TA 


56289 


1 50D225X9020A2 


A10C9 


0160 3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160-3451 


A10C10 


01800197 




CAPACITOR FXD 2.2UF +-10%20VDCTA 


56289 


150D225X9020A2 


A10C11 


0160 3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A10C12 


0180-0197 




CAPACITOR FXD 2.2UF +-10% 20VDC TA 


56289 


150D 225X9020 A2 


A10C13 


0150 0048 


2 


CAPACITOR FXD .22PF +-5% 500WVDC Tl DIOX 


95121 


TYPE QC 


A10C14 


0160 3451 




CAPACITOR FXO .01 UF +80-20% I00WVDC CER 


28480 


0160 3451 


A10CR1 


1901-0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A10CR2 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A10CR3 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901-0040 


A10CR4 


1901-0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A10CR5 






NOT ASSIGNED 






A10CR6 


1901-0040 




DIODE-SWITCHING 30V 50MA 2NS DO 35 


28480 


1901-0040 


A10CR7 


1901-0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 



See introduction to tins- section for ordering information 
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Replaceable Parts 



Model 1740A 



Table 6-2. Replaceable Parts (Coni' d) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A10CR8 


1910-0016 




DIODE-GE 60V 60NA 1US DO 7 


28480 


1920-0016 


A10L 1 


91400105 




COIL FXD MOLDED RF CHOKE 8.2UH 10% 


24226 


15/821 


A10P1 






NSR 






A10O1 


1855-0202 


i 


TRANSISTOR-JFET DUAL N CHAN D MODE SI 


17856 


E421 


A10Q2 






NOT ASSIGNED 






A10Q3 


1854-0215 




TRANSISTOR NPN SI PD=350MW FT=300MHZ 


04713 


SPS 361 1 


A1DQ4 


1854-0215 




TRANSISTOR NPN SI PD=350MW FT=300MHZ 


04713 


SPS3611 


A10Q5 


1854-0092 




TRANSISTOR NPN SI PD=200MW FT=600MHZ 


28480 


1854-0092 


A10Q6 


1854-0092 




TRANSISTOR NPN SI PD=200MW FT=600MHZ 


28480 


1854-0092 


A10Q7 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A10Q8 


1853-0036 




TRANSISTOR PNP SI PD=310MW FT=250MHZ 


28480 


1853-0036 


A10Q9 


1854 0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A10Q10 


1853 0036 




TRANSISTOR PNP SI PD-310MW FT-250MHZ 


28480 


1853-0036 


A10R1 


0757-0465 




RESISTOR 100K 1% .125W F 


24546 


C4-1/8-T0 1003-F 


A10R2 


0757-0488 




RESISTOR 909K 1% .125W F TC=0+-100 


24546 


NA4 


A10R3 


0684 3901 




RESISTOR 39 10% .25W CC 


01121 


CB3901 


A10R4 


0684-3901 




RESISTOR 39 10% .25W CC 


01121 


CB3901 


A10R5 


0757-0407 




RESISTOR 200 1% .125W F 


24546 


C4-1/8-T0-201-F 


A10R6 


0684-6811 




RESISTOR 680 10% .25W FC TC--400/+600 


01121 


CB6811 


A10R7 


0757-0407 




RESISTOR 200 1%.125W F 


24546 


C4-1/8-T0-201-F 


A10R8 


06844721 




RESISTOR 4.7K 10% .25W CC 


01121 


CB4721 


A10R9 


2100-3351 




RESISTOR VAR TRMR 500 OHM 10% C SIDE ADJ 


73138 


72XR500 


A10R10 


2100-3434 




RESISTOR-VAR CONTROL CC 50K 10% LIN 


01121 


70M4N048P503U 


A10R11 


0757-0283 


3 


RESISTOR 2K 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-2001-F 


A10R12 






NOT ASSIGNED 






A10R13 


0757-0408 




RESISTOR 243 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-243R-F 


A10R14 


0684 4721 




RESISTOR 4.7K 10% .25W CC 


01121 


CB4721 


A10R15 


0757-0427 




RESISTOR 1.5K 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-1501-F 


A10R16 


0698-3433 




RESISTOR 28.7 1% 125W F TC=0+-100 


03888 


PME55-1/8-T0-2BR7-F 


A10R17 


0698 3433 




RESISTOR 28.7 1% .125W F TC-0+-100 


03888 


PME55-1/8-TQ-2BR7-F 


A10R18 


0698-3152 




RESISTOR 3.48K 1%.125W F 


16299 


C4 1/8- TO- 3481 F 


A10R19 


07570438 




RESISTOR 5.1 IK 1% .125W F 


24546 


C4-1/8-T0-51 1 1F 


A 1 OR 20 


0684 1531 


1 


RESISTOR 15K 10% .25W FC TC--400/+800 


01121 


CB1531 


A10R21 


5081 7482 




RESISTOR 0757-0420 PF .40 


28480 


5081-7482 


A 1 OR 22 


0757-0443 




RESISTOR 1 1K 1% 125W F TC=0+-10Q 


24546 


C4-1/8-TQT 102-F 


A10R23 


0757-0420 




RESISTOR 750 1% .125W F 


24546 


C4-1/8-T0-751 F 


A10R24 


0757-0438 




RESISTOR 5.1 IK 1% .125W F 


24546 


C4-1/8-T0-51 1 1 -F 


A10R25 


0684-6811 




RESISTOR 680 10% .25W FC TC=-400/+600 


01121 


CB6811 


A10R26 


0684-6811 




RESISTOR 680 10% .25W FC TC- - 400/+60Q 


01121 


CB6811 


A10R27 


0757-0200 




RESISTOR 5.62K 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-5621 F 


A10R28 


0757-0420 




RESISTOR 750 1% .125W F 


24546 


C4-1/8-T0-751-F 


A10R29 


0757-0418 




RESISTOR 619 1%.125W F 


24546 


C4-1/8-T0-619R-F 


A10R30 


0757-0433 




RESISTOR 3.32K 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-3321-F 


A10R31 


0757-0443 




RESISTOR 1 1K 1% .125W F TC=0+-100 


24546 


C4-1/8-T01 102-F 


AlORp | 


0757-0420 




RESISTOR 750 1% .125W F 


24546 


C4-1/8-T0-751 F 


A10R33 


0684 1001 




RESISTOR 10 10% .25W CC 


01121 


CB 1001 


A10R34 


0684-1001 




RESISTOR 10 10% .25WCC 


01121 


CB1001 


A 1 0R 35 


0684 3901 




RESISTOR 39 10% .25W CC 


01121 


CB3901 


A10R36 


0698-0085 




RESISTOR 2.61 K 1% .125W F TC=0+-100 


16299 


C4-1/8-T0-261 1-F 


A10R37 


0757-0488 




RESISTOR 909 K 1% 125W F TC=0+-100 


24546 


NA4 


A10R38 


0757-0465 




RESISTOR 100K 1% .125W F 


24546 


C4-1/8-T0- 1003-F 


A 1 0R 39 


0684-1011 


3 


RESISTOR 100 10% .25W FC TC—400/+500 


01121 


CB1011 


A10R40 


0684 1011 




RESISTOR 100 10% .25W FC TC=-400/+500 


01121 


CB1011 


A10R41 


0757-0428 




RESISTOR 1.62K 1% .125W F TC=0+-100 


24546 


C4-1/8T0-1621 F 


A10S1 


3101 1904 


1 


SWITCH PB 6STA .394 IN-CTRS 45A 1 15VAC 


28480 


3101-1904 


A10U1 


5081 3019 




INTEGRATED CIRCUIT, SEALED PACKAGE 


28480 


5081-3019 


A10VR1 


1902 3082 


1 


DIODE ZENER 4.64V PD=.4W 


04713 


SZ 10939 86 


■ All | 


01740-66521 


1 


BOARD ASSY, HORIZONTAL OUTPUT 


28480 


01 740-66521 


1 Ml ICI 


0160-3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160-3451 


A11C2 


0160 3451 




CAPACITOR FXD .01UF +80-20% 100WVDC CER 


28480 


0160-3451 


A11C3 


01603665 


7 


CAPACITOR FXD .01UF +80-20% 500WVDC CER 


28480 


0160-3665 


A11C4 


0160-3502 


1 


CAPACITOR FXD .3PF +-5% 500WVDC Tl DIOX 


95121 


TYPE QC 


A11C5 


0160-3665 




CAPACITOR FXD .01UF +80-20% 500WVDC CER 


28480 


0160-3665 


A11C6 


0140-0192 




CAPACITOR -FXD 68PF +-5% 300WVDC MICA 


72136 


DM 1 5E 680J0300W V 1 C R 


A11C7 


0160-3665 




CAPACITOR FXD .01UF +80-20% 500WVDC CER 


28480 


0160 3665 


AT1C8 


0160-3665 




CAPACITOR FXD .01UF +80-20% 500WVDC CER 


28480 


0160 3665 


A11C9 


0140-0192 




CAPACITOR FXD 68PF +-5% 300WVDC MICA 


72136 


DM15E680J0300WV ICR 


A11C10 


0160-3665 




CAPACITOR FXD .01UF +80-20% 500WVDC CER 


28480 


0160-3665 


A11C11 


0160 3665 




CAPACITOR FXD .01 UF +80-20% 500WVDC CER 


28480 


0160-3665 


A11C12 


0160-3665 




CAPACITOR FXD .01UF +80-20% 500WVDC CER 


28480 


0160-3665 


A11C13 


0160-3502 




CAPACITOR FXD 30PF +-5% 500WVDC 


95121 


TYPE QC 


A11C14 


01400192 




CAPACITOR- FXD 68PF +-5% 300WVDC 


72136 


DM 15E680J0300WV1CR 


A11L1 


91 700029 




CORE SHIELDING BEAD 


02114 


56 59065A2/4A 


A11L2 


9170-0029 




CORE SHIELDING BEAD 


021 14 


56-59065A2/4A 


A11MP1 


1205 0095 


6 


HEAT DISSIPATOR SGL T05/T039 PKG 


28480 


1205 0095 


A11Q1 


1854-0019 




TRANSISTOR NPN SI TO- 18 PD-360MW 


28480 


1854-0019 


A11Q2 


1853-0354 




TRANSISTOR PNP SI T092 PD-350MW 


28480 


1853 0354 



See introduction to thi s s section for ordering information 
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Model 1740 A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A11Q3 


1854-0419 


1 


TRANSISTOR NPN SI T0-39PD-1W FT-200MH2 


28480 


1854 0419 


A11Q4 


18530038 


1 


TRANSISTOR PNP SI TO 39 PD=1W FT=100MHZ 


28480 


1853-0038 


A11Q5 


1853-0354 




TRANSISTOR PNP SI TO 92 PD 350MW 


28480 


1853-0354 


A11Q6 


1854 0019 




TRANSISTOR NPN SI T0-18 PD-360MW 


28480 


1854 0019 


A1 1Q7 


1853-0232 


2 


TRANSISTOR PNP SI TO 39 PD=1W FT=20QMHZ 


28480 


1853-0232 


A11Q8 


1854-0523 


1 


TRANSISTOR NPN SI TO 39 PD = 1W FT=150MHZ 


28480 


1854 0523 


A11R1 


0684-1001 




RESISTOR 10 10% .25W CC 


01121 


CB 1001 


A11R2 


0684 1011 




RESISTOR 100 10% .25W CC 


01121 


CB1011 


All R3 


0684 1001 




RESISTOR 10 10% .25W CC 


01121 


CB 1001 


A11R4 


07570845 


4 


RESISTOR 18.2K 1% .5W F TC=0+-100 


19701 


MF7C1/2 TO 1822 F 


A11R5 


0684-4721 




RESISTOR 4.7K 10% .25W CC 


01121 


CB4721 


A11R6 


0683 0685 


2 


RESISTOR 6.8 5% .25W FC 


01121 


CB68G5 


A11R7 


0684-3901 




RESISTOR 39 10% .25W CC 


01121 


CB3901 


A11R8 


0683 6835 


2 


RESISTOR 68K 5% 25W FC TC^- 400/ +800 


01121 


CB6835 


A11R9 


0757-0407 


2 


RESISTOR 200 1% .125W F TC-Q+-100 


24546 


C4 1/8-T0-201 F 


A11R10 


21003273 


3 


RESISTOR VAR TRMR 2K OHM 10% C SIDE ADJ 


73138 


72XR2K 


A11R11 


0757 0768 


2 


RESISTOR 47.5K 1%.25W F 


24546 


C5 1/4 TO-4752 F 


A11R12 


0757 0283 




RESISTOR 2K 1% .125W F TC=0+-100 


24546 


C4 1/8-T0 2001 F 


A11R13 


0757-0411 




RESISTOR 332 1% 125W F TC=0+-100 


24546 


C4 1/8-T0-332R F 


A11R14 


Q££|3 6835 




RESISTOR 68K 5% 25W FC TC=-400/+800 


01121 


CB6835 


A11R15 


2100-3273 




RESISTOR VAR TRMR 2K OHM 10% C SIDE ADJ 


73138 


72XR2K 


A11R16 


0757 0407 




RESISTOR 200 1% .125W F TC=0+-100 


24546 


C4-1/8 T0-201-F 


A11R17 


0757 0768 




RESISTOR 47.5K 1%.25W F 


24546 


C5-1/4-T0-4752-F 


A11R18 


0757-0283 




RESISTOR 2K 1% .125W F TC=0+-100 


24546 


C4 1/8 TO 2001 F 


A11R19 


0757 0411 




RESISTOR 332 1% 125W F TC=0+-100 


24546 


C4 1/8 TO 332R-F 


A 1 1 R 20 


0683 0685 




RESISTOR 6.8 5% . 25W FC 


01121 


CB68G5 


A11R21 


0684 3901 




RESISTOR 39 10% 25W CC 


01121 


CB3901 


A11R22 


0684 4721 




RESISTOR 4.7K 10% 25W CC 


01121 


CB4721 


A11R23 


0757 0845 




RESISTOR 18.2K 1% 5W F TC=0+ 100 


19701 


MF7C1/2T0 1822 F 


A11R24 


0683 1825 


1 


RESISTOR 1.8K 5% .2 5W FC TC«-400/+700 


01121 


CB 1825 


A 1 1 R 25 


0757 0845 




RESISTOR 18.2K 1% .5W F TC-0+-100 


19701 


MF7C1/2-TO 1822 F 


A11R26 


0757 0845 




RESISTOR 18.2K 1% 5W F TC=0+ - 100 


19701 


MF7C1/2 TO 1822-F 


A11XA7 


1251 0649 


2 


CONNECTOR 15-PIN F POST TYPE 


27264 


09-52 3151 




01740-66503 


1 


BOARD ASSY, GATE AMPLIFIER 


28480 


01740-66503 


A12C1 


0180 0230 




CAPACITOR FXD 1UF +-20% 50V DC TA SOLID 


56289 


150D 105X0050A2 


A12C2 


0160-0165 


3 


CAPACITOR-FXD .056UF + -10% 200WVDC POLYE 


56289 


292P56392 


A12C3 


0160-3665 




CAPACITOR- FXD .01 UF +-20% 500WVDC CER 


28480 


0160 3665 


A12C4 


0160 3665 




CAPACITOR-FXD .01UF +-20% 500WVDC CER 


28480 


0160 3665 


A12C5 


0160 0165 




CAPACITOR FXD 056UF +-10% 200WVDC POLYE 


56289 


292P56392 


a 1 2CC 


0160 3452 




CAPACITOR FXD 02UF +-20% 100WVDC CER 


28480 


0160 3452 


A12C7 


0140-0196 




CAPACITOR FXD 150PF + -5% 300WVDC MICA 


72136 


DM 15F151J0300WV1CR 


A12C8 






NOT ASSIGNED 






A12C9 


0160 3452 




CAPACITOR FXD 02UF +- 20% 100WVDCCER 


28480 


0160 3452 


A12C10 


0160 3452 




CAPACITOR FXD .02UF +-20% 100WVDC CER 


28480 


0160 3452 


A12C11 


0121 0478 


1 


CAPACITOR-VAR TE 0.25-1.5 PF 


28480 


0121-0478 


A12CR1 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


19010040 


A12CR2 


1901-0040 




DIODE-SWITCHING 30V 50MA 2NS DO-35 


28480 


1901 0040 


A12CR3 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A12MP1 


1205 0095 




HEAT DISSIPATOR SGL TO-5/TO 39 PKG 


28480 


1205 0095 


A12MP2 


01801 01206 


2 


BRACKET. ANGLE 


28480 


01801-01206 


A12P1 


1251 3319 


1 


CONNECTOR 10 PIN M POST TYPE 


27264 


09 64 1 10KA2402 10A) 


A12Q1 


1853 0015 




TRANSISTOR PNP SI PD-200MW FT=500MHZ 


28480 


18530015 


A12Q2 


1853 0232 




TRANSISTOR PNP SI TO 39 PD = 1W FT=200MHZ 


28480 


1853-0232 


A12Q3 


1854 0215 




TRANSISTOR NPN SI PD-350MW FT-300MHZ 


04713 


SPS 3611 


A12Q4 


1854 0271 


1 


TRANSISTOR NPN SI TO 39 PD-1W FT=150MHZ 


28480 


1854-0271 


A12R1 


0684 1231 


2 


RESISTOR 12K 10% .25W FC TC=-400/+800 


01121 


CB 1231 


A12R2 


0757 0422 




RESISTOR 909 1% 125W F TC=0+-100 


24546 


C4 1/8T0-909RF 


A12R3 


21003423 


1 


RESISTOR VAR CONTROL CC 10K 20% LIN 


28480 


2100-3423 


A12R4 


0698 3152 


1 


RESISTOR 3.48K 1% .125W F TC=D+-100 


16299 


C4-1/8T0 3481-F 


A12R5 


0698-3159 


1 


RESISTOR 26-1 K 1% 125W F TC-0+-100 


16299 


C4 1/8 TO 2612 F 


A12R6 


0698 3158 




RESISTOR 23.7K 1% 125W F TC=0+-100 


16299 


C4 1/8 TO 2372 F 


A12R7 


0757 0124 




RESISTOR 39.2K 1% 125W F TC=0+-100 


24546 


C5 1/4 T0-3922-F 


A12R8 


0757 0440 


1 


RESISTOR 7.5K 1%.125W F 


24546 


C4 1/8-TO 7501-F 


A12R9 


0757 0737 


1 


RESISTOR 1.62K 1% 25W F TC=0+-100 


24546 


C5-1/4 T0-1621 F 


A12R10 


0698 3646 


1 


RESISTOR 12K 5% 2W MO TC-CH -200 


16299 


FP42 2T00 1202 J 


A12R11 


0757 0435 




RESISTOR 3.92K 1% 125W F 


24546 


C4 1/8 TO 3921 F 


A12R12 


2100-3273 




RESISTOR VAR TRMR 2K OHM 10% C SIDE ADJ 


73138 


72XR2K 


A12R13 


0757 0843 


1 


RESISTOR 15K 1% 5W F TC=0+-100 


19701 


MF7C1/2 TO- 150? F 


A12R14 


0687 1211 


1 


RESISTOR 120 10% 5W CC TC=D+529 


01121 


EB 121 1 


A12R15 


0684 1021 




RESISTOR IK 10% .25W CC 


01121 


CB 1021 


A12R16 


2100 3353 


1 


RESISTOR VAR TRMR 20K OHM 10% C SIDE ADJ 


73138 


72XR20K 


A12R17 


0684 1021 




RESISTOR IK 10% .25W CC 


01121 


C81021 


A12R18 


06844731 


I 


RESISTOR 47K 10% 25W CC 


01121 


CB4731 


A12R19 


0684 3931 


2 


RESISTOR 39K 10% 25W FC TC- 400/+800 


01121 


CB3931 


A12R20 


0684 3331 




RESISTOR 33K 10% 25W CC 


01121 


CB3331 


A12R21 


0684 2211 


1 


RESISTOR 220 10% .25W FC TC=-400/+600 


01121 


CB2211 


A12R22 


2100 3424 


1 


RESISTOR. VAR 5M 30% CC 


28480 


2100 3424 


A12S1 


3101 1767 


r 


SWITCH PB DPDT MOM 1A 300VAC 


28480 


3101 1767 


A12U1 


1821 0001 




IC C A 3046 XSTR AHHAY 


02735 


CA3046 


A12VR1 


1902 0025 


2 


DIODE ZNR 10V 5% DO 7 PD= 4W TC-+ 06% 


04713 


SZ 10939 182 


A12VR2 


1902 3345 


1 


DIODE ZNR 51.1V 5% DO 7 PD 4W TC- + 081% 


04713 


SZ 10939 386 



Sfo introduction to this section for ordering information 
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Rep lac e able Pa rts 



Model 1740A 



Table 6-2. Replaceable Parts ( Cont'd ) 





HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ReferEmifLl 

Designation 


A12XA16 


1251 0649 




CONNECTOR 15 PIN F POST TYPE 


27264 


09 52 3151 


A12XU1 


1200 0441 




SOCKET 1C 14 CONT DIP SLDR-TE RMS 


00779 


583527 1 




01740-66516 


i 


BOARD ASSY. VERTICAL CONTROL SWITCHING 


28480 


01740 66516 


a urn 


0757 0282 


2 


RESISTOR 221 1% 125W F 


07716 


CEA 993 


A13R2 


0757 0282 




RESISTOR 221 T , 125W F 


07716 


CEA-993 


A13S1 


3101 1908 


1 


SWITCH PB 2STA 4PDT INTLH .394 IN CTRS 


28480 


3101 1908 


A13S2 


3101 -1907 




SWITCH PB 4STA INTLH .394 IN-CTRS .45A 


28480 


3101 1907 


A13XA3P3 


1251 3900 


2 


CONNECTOR 8 PIN F POST TYPE 


27264 


09-52 3083 


A13XA3P4 


1251 3900 




CONNECTOR 8-PIN F POST TYPE 


27264 


09 52 3083 


1 1 


01740-66504 


1 


BOARD ASSY, INTERFACE 


28480 


01740-66504 


A14 OPTION 101 


01740-66514 


1 


BOARD ASSY, INTERFACE; OPTION 101 STATE DISPLAY 


28480 


01740 66514 


A14XA3 


1251 0477 




CONNECTOR-PC EDGE 12-CONT/ROW 1 ROW 


9D949 


143-012-07 109 


A14XA7 


1251 0213 


2 


CONNECTOR-PC EDGE 15-CONT/ROW 1 ROW 


9D949 


143-015-07 109 


A14XA16 


1251 3852 


2 


CONNECTOR 15-PIN F POST TYPE 


27264 


09 52 3153 


A14C1 


0140 0200 


1 


CAPACITOR FXD 390PF +-5% 300WVDC MICA 


72136 


DM 15F391J0300WV1CR 


A14C2 


0140-0178 


1 


CAPACITOR FXD 560PF + -2% 300WVDC MICA 


72136 


DM 15F561G0300WV1CR 


A14CR1 


1901 0040 




DIODE SWITCHING 30V 50NA 2NS DO 35 


28480 


1901-0040 


A14CR2 


1901 0040 




DIODE-SWITCHING 30V 50NA 2NS DO 35 


28480 


1901-0040 


A14CR3 


1901 0040 




DIODE SWITCHING 30V 50NA 2NS DO 35 


28480 


1901-0040 


A14CR4 


1901-0040 




DIODE SWITCHING 30V 50NA 2NS DO 35 


28480 


1901 0040 


A14CR5 


1901 0040 




DIODE SWITCHING 30V 50NA 2NS DO 35 


28480 


1901-0040 


A14CR6 


1901 0040 




DIODE SWITCHING 30V 50NA 2NS DO-35 


28480 


1901 0040 


A14CR7 


1901 0040 




DIODE SWITCHING 30V 50NA 2NS DO 35 


28480 


1901-0040 


A14CR8 


1901 0040 




DIODE SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A14Q1 


1854 0215 




TRANSISTOR NPN SI PD=350MW FT-300MHZ 


04713 


SPS3611 


A14Q2 


1854 0215 




TRANSISTOR NPN SI PD=350MW FT=300MHZ 


04713 


SPS3611 


A14Q3 


1854 0215 




TRANSISTOR NPN SI PD=350MW FT=300MHZ 


04713 


SPS3611 


A14Q4 


1854-0215 




TRANSISTOR NPN SI PD=350MW FT=300MHZ 


04713 


SPS 361 1 


A14Q5 


1854 0215 




TRANSISTOR NPN SI PD=350MW FT -300MHZ 


04713 


SPS3611 


A14R1 


0698 3155 




RESISTOR 4.64K, 1% .125W F TC=0+ -100 


16299 


C4-1/8 Ta4641 F 


A14R2 


0684-1031 


1 


RESISTOR 10K 10% .25W FC TC=-400/+700 


01121 


CB1031 


A14R3 


0757-0290 


1 


RESISTOR 6.19K 1% 125W F TC=0+-100 


19701 


MF4C1/8T0 6191 F 


A14R4 


0757 0280 


4 


RESISTOR IK 1 % . 1 25W F TC-0+-100 


24546 


C4 1/8-TO 1001 F 


A14R5 


0757 0394 


2 


RESISTOR 51.1 1% ,125WFTC=0+-100 


24546 


C4 1/8 TO-51 R 1 F 


A14R6 


0757 0394 




RESISTOR 51.1 1% .125W F TC=0+-100 


24546 


C4 1/8-T0-51 R 1 F 


A14R7 


0757 0280 




RESISTOR IK 1% .125W F TC=0+-100 


24546 


C4-1/8-T0 1001 F 


A14R8 


0757 0433 




RESISTOR 3.32K 1% 125W F TC=0+-100 


24546 


C4 1/8-T0-3321 F 


A14Rf 1 


07570278 


1 


RESISTOR 1.78K 1% 125W F TC=0+-100 


24546 


C4 1/8-TO 1781 F 


A14RHJ • 


0684-1011 




RESISTOR 100 10% .25W FC TC=— 400/+500 


01121 


CB1011 


A14R11 


07570280 




RESISTOR IK 1% . 125W F TC=0+-100 


24546 


C4-1/8-T0 1001 F 


A14R12 


07570439 




RESISTOR 6.81 K 1% .125W F TC=0+-100 


24546 


C4 1/8T0^811-F 


A14R13 


0757-0408 




RESISTOR 243 1% .125W F TC=0+ 100 


24546 


C4 1/8-TO- 243 RF 


A14R14 


0757-0434 




RESISTOR 3.65K 1% .125W F TC=0+-100 


24546 


C4 1/8 TO-3651 F 


AMR 15 


0757 0408 




RESISTOR 243 1% .125W F TC=0+-1D0 


24546 


C4-1/8-T0-243R-F 


A14R16 


0757 0280 




RESISTOR IK 1% 125W F TC=0+ 100 


24546 


C4 1/8 T0-1001 F 


AMR 1 7 


0757 0439 




RESISTOR 6.81 K 1% 125W F TC=0+-100 


24546 


C4-1/8 T0-6811-F 


AMR 18 


0757-0433 




RESISTOR 3.32K 1% 125W F TC=0+-100 


24546 


C4- 1/8-TO 332 1-F 


A14XA3 


1251-0477 




CONNECTOR PC EDGE 12-CONT/ROW 1 ROW 


90 949 


143-012-07 109 


A14XA7 


1251-0213 




CONNECTOR-PC EDGE 15-CONT/ROW 1 ROW 


9D949 


143-015-07 109 


A14XA16 


1251 3852 




CONNECTOR 15 PIN F POST TYPE 


27264 


0952-3153 


1 A15 | 

M 1 □!_, i 


01 740-66502 


1 


BOARD ASSY, HV POWER SUPPLY 


28480 


01740 66502 


0180 1794 


1 


CAPACITOR FXD 22UF +-10% 35VDC TA SOLID 


56289 


1 50D 226X 9035 R 2 


A15C2 


0160-2264 


1 


CAPACITOR FXD 20PF +-5% 500WVDC CER 


28480 


0160-2264 


A15C3 


0180-0269 


1 


CAPACITOR FXD 1UF +75-10% 150VDC AL 


56289 


30D105G150BA2 


A15C4 


0160 0684 


2 


CAPACITOR FXD 1000PF +-20% 4000WVDC MET 


84411 


HEW337 


A15C5 


0160 4051 


1 


CAPACITOR FXD .01UF +-20% 4000WVDC MET 


84411 


HEW-337 


A15C6 


0160-0544 


1 


CAPACITOR FXD .022UF +-20% 4000WVDC MET 


84411 


HEW 337 


A15C7 


0160-0584 


1 


CAPACITOR -FXD .068UF +-20% 4000WVDC MET 


56289 


430P683040 


A15C8 


0160-0684 




CAPACITOR FXD 1000PF +-20% 4000WVDC MET 


84411 


HEW 337 


A15C9 


0160-4079 


1 


CAPACITOR FXD 1500PF +-20% 4000WVDC MET 


28480 


0160-4079 


A15C10 


0180 0197 




CAPACITOR FXD 2.2UF +-10% 20V DC TA 


56289 


150D225X9020A2 


A15C11 


01800197 




CAPACITOR -FXD 2.2UF +-10% 20VDC TA 


56289 


150D225X9020A2 


A15C12 


0170 0040 




CAPACITOR FXD 047UF +-10% 200WVDC POLYE 


56289 


292P47392 


A15C13 


01 6(T 3443 




CAPACITOR FXD 1UF +80-20% 50WVDC POLYE 


28480 


0160 3443 


A15C14 


0160-0165 




CAPACITOR -FXD .056UF +-10% 200WVDC POLYE 


56289 


292P56392 


A15C15 


0180-0230 




CAPACITOR FXD 1 UF +-20% 50VDC TA-SOLID 


56289 


1 50D 1 05X0050A2 


A15C16 


0160-0168 




CAPACITOR FXD . 1 UF *-10% 200WVDC POLYE 


56289 


292P 10492 


A15C17 


0180 0230 




CAPACITOR -FXD 1UF +-20% 50VDC TA SOLID 


56289 


1 50D 1 05X 0050A2 


A15CR1 


1901 0028 


6 


DIODE PWR RECT 400V 750NA DO 29 


04713 


SR 1358 9 


A15CR2 


1901 0028 




DIODE PWR RECT 400V 750NA DO 29 


04713 


SR 1358-9 


A15CR3 


1901 0028 




DIODE-PWR RECT 400V 750NA DO 29 


04713 


SR 1358-9 


A15CR4 


1901 0028 




DIODE PWR RECT 400V 750NA DO 29 


04713 


SR 1358 9 


A15CR5 


1901-0028 




DIODE PWR RECT 400V 750NA DO 29 


04713 


SR 1358-9 


A15CR6 


1901-0028 




DIODE PWR RECT 400V 750NA DO- 29 


04713 


SR 1358 9 


A15CR7 


1901 0683 


1 


DIODE HV RECT 10KV 5NA 250NS 


28480 


1901 0683 



.See introduction to this section for ordering information 
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Model 1740A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Coni' d) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A15DS1 


2140-0013 


2 


LAMP GLOW T 2 BULB 57V 


74276 


NE23A 


A15DS2 


2140-0013 




LAMP GLOW T 2 BULB 57V 


74276 


NE23A 


A15E1 


2110 0269 


4 


FUSEHOLDER. CLIP TYPE .25 FUSE 


91506 


6008 32CN 


A15F1 


2110 0007 


2 


FUSE 1A 250VSLOBLO 1.25X.25UL 


71400 


MDL-1 


A15L1 


9140-0171 


1 


COIL FXD MOLDED RF CHOKE 40UH 10% 


06560 


10608 1 


A15L2 


9140-0210 


1 


COIL-FXD MOLDED RF CHOKE 100UH 5% 


24226 


15/103 


A15L3 


91400129 


1 


COIL FXD MOLDED RF CHOKE 220UH 5% 


24226 


15/223 


A15MP1 


50400402 


1 


MOUNT TRANSFORMER 


28480 


5040 0402 


A15MP2 


5040 0430 


1 


MOUNT: TRANSFORMER 


28480 


5040 0430 


A15Q1 


1854 0071 




TRANSISTOR NPN SI PD =300MW FT*200MHZ 


28480 


1854-0071 


A15Q2 


1853 0066 


1 


TRANSISTOR PNP SI TO 92 PD=200MW 


28480 


1853-0066 


A15R1 


0684 1021 




RESISTOR IK 10% 25W CC 


01121 


CB 1021 


A15R2 


2100 3253 




RESISTOR VAR TRMR 50K OHM 10% C TOP ADJ 


73138 


72PR50K 


A15R3 


0757 0485 


1 


RESISTOR 681 K 1% 125W F TC=0+-100 


24546 


NA4 


A15R4 


0684 1031 




RESISTOR 10K 10% 25W CC 


01121 


C81031 


A15R5 


0684 2221 




RESISTOR 2.2K 10% .25W CC 


01121 


CB2221 


A15R6 


0684-2221 




RESISTOR 2.2K 10% .25W CC 


01121 


C82221 


A15R7 


0698 0061 


1 


RESISTOR 55.5 1% 25W F TC-0+-100 


91637 


CMF 1/4-T1-55R5-F 


A15R8 


0684-2221 




RESISTOR 2.2K 10% .25W CC 


01121 


CB2221 


A15R9 


0684 4721 




RESISTOR 4.7K 10% 25W CC 


01121 


CB4721 


A15R10 


0683 1065 


1 


RESISTOR 10M 5% .25W FC TC*-900/+l 100 


01121 


C81065 


A15R11 


0687 1531 


1 


RESISTOR 15K 10% .5W CC TC=0+765 


01121 


EB1531 


A15R12 


0687 3301 


1 


RESISTOR 33 10% .5W CC TC=0+412 


01121 


EB3301 


A15R13 


0698 8018 


1 


RESISTOR 30M 1 % 3W CP TC-0+-100 


03888 


PVC175 3 Ta3004 F 


A15R14 


0684 6831 


1 


RESISTOR 68K 10% 25W FC TC=-400/+800 


01121 


CB6831 


A15R15 


0698 5353 


1 


RESISTOR 8.25M 5% 1W CF TC=-360/-700 


28480 


0698 5353 


A15R16 


0698-6580 


1 


RESISTOR 16.25M 5% 1W CF TC=-360/-700 


28480 


0698 6580 


A15R17 


0687 1011 


1 


RESISTOR 100 10% .5W CC TC=0+529 


01121 


EB 101 1 


A15R18 


0687 5611 


1 


RESISTOR 560 10% .5W CC TC=0+529 


01121 


EB5611 


A15R19 






NOT ASSIGNED 






A15R20 


0683-2265 


1 


RESISTOR 22M 5% .25W FC TC=-900/+1200 


01121 


CB2265 


A15R21 


0757 0488 




RESISTOR 909K 1% 125W F TC=0+-100 


24546 


NA4 


A15R22 


0757 0469 


1 


RESISTOR 150K 1% 125W F TC=0+-100 


24546 


C4 1/8-TO 1503-F 


A15R23 


0884-1041 




RESISTOR 100K 10% .25W CC 


01121 


CB 1041 














A15R25 


0684 3931 




RESISTOR 39K 10% 25W FC TC~~ 400/+800 


01121 


CB3931 


A15R26 


2100-3355 


1 


RESISTOR VAR TRMR 100K OHM 10% C SIDE ADJ 


73138 


72XR100K 


A15R27 


2100-3207 


1 


RESISTOR TRMR 5K 10% C SIDE ADJ 1-TURN 


32997 


86 X- 1-502 


A15R28 


0684-1011 




RESISTOR 100 10% .25W CC 


01121 


CB1011 


A15R29 


0757-0914 


1 


RESISTOR 390 2% 125W F TC»0+ -100 


24546 


C4- 1/8-TO 39 1-G 


A15R30 


06844721 


-1 


RESISTOR 4.7K 10% .25W FC TC=-400/+700 


01121 


CB4721 


A15R31 


0757-0453 




RESISTOR 30. IK 1% 125W F TO0+-100 


24546 


C4- 1/8-TO- 301 2-F 


A15R32 


0757-0471 


1 


RESISTOR 182K 1% 125W F TC’0+-100 


24546 


C4 1/8-TO- 1823- F 


A15T1 


01740-61101 


1 


TRANSFORMER ASSY. H.V. 


28480 


0174a61101 


A15U1 


1826 0167 


1 


1C CA3094AT SWITCH 


02735 


CA3094AT 


A15VR1 


1902 3256 


1 


DIODE-ZNR 23.7V 5% Da7 PD-.4W TC=+.076% 


04713 


SZ 10939 290 


A15XA1? 


1251-0589 




CONNECTOR 10-PIN F POST TYPE 


27264 


09-523101 


1 A16 | 


01740-66529 


1 


BOARD ASSY. LV POWER SUPPLY 


28480 


01 74a66529 


AlbU 


0140 0208 


1 


CAPACITOR -FXD 680PF +-5% 300WVDC MICA 


72136 


DM15F681J0300WV1CR 


A16C2 


0160-0168 




CAPACITOR FXD 1UF +-10% 200WVDC POLYE 


56289 


292P 10492 


A16C3 


0180-1827 


1 


CAPACITOR -FXD 50UF +50-10% 255VDC Al 


56289 


390506F250JE4 


A16C4 


0180 0089 


1 


CAPACITOR FXD 10UF +50-10% 150VDC AL 


56289 


30D106F 150DD2 


A16C5 


0180 1866 


1 


CAPACITOR FXD 500UF +75-10% 75VDC AL 


56289 


39D507G075HL4 


A16C6 


01800091 


1 


CAPACITOR FXD 10UF +50-10% 100VDC AL 


56289 


300 106F 100DC2 


A16C7 


0180-2500 


1 


CAPACITOR FXD 1500UF +50-10% 16VDC AL 


28480 


0180 2500 


A16C8 


01 8a 0583 


1 


CAPACITOR FXD 6000UF +75-10% 30V DC AL 


28480 


0180-0583 


A16C9 


016a 2211 


3 


CAPACITOR FXD 510PF +-5% 300WVDC MICA 


28480 


oiea 2211 


A16C10 


0180-0059 


2 


CAPACITOR FXD 10UF +75-10% 25VDC AL 


56289 


30D106G025BB2 


A16C11 


01 8a 0443 


i 


CAPACITOR FXD 5300UF +75-10% 15VDC AL 


28480 


0180-0443 


A16C12 


016a2211 




CAPACITOR FXD 510PF +-5% 300WVDC MICA 


28480 


016a2211 


A16C13 


018a0341 


1 


CAPACITOR FXD 25UF +75-10% 12VDC AL 


56289 


30D256G012B82 


A16C14 


0180 0576 


1 


CAPACITOR FXD 3500UF +75-10% 30VDC AL 


56289 


39D596 


A16C15 


016a 2211 




CAPACITOR FXD 510PF +-5% 300WVDC MICA 


28480 


0160-2211 


A16C16 


0180 0059 




CAPACITOR-F XD 10UF +75-10% 25V DC AL 


56289 


30D106G025BB2 


A16C17 


0180-0039 


1 


CAPACITOR FXD 100UF +75-10% 12VDC AL 


56289 


30D107G012CC2 


A16C18 


016a 3451 




CAPACITOR -FXD 01UF +80-20% 100WVDC CER 


28480 


0160-3451 


A16C19 


016a 3451 




CAPACITOR FXD 01UF +80-20% 100WVDC CER 


28480 


0160 3451 


A16C20 


0180-0106 




CAPACITOR FXD 60UF +-20% 6VDC TA SOLID 


56289 


1 50D606X0006B2 


A16CR1 


1906 0006 


5 


DIOOE MULT FULL WAVE BRIDGE RECTIFIER 


28480 


19060006 


A16CR2 


1906 0006 




DIODE MULT FULL WAVE BRIDGE RECTIFIER 


28480 


1906-0006 


A16CR3 


1906-0006 




DIODE MULT FULL WAVE BRIDGE RECTIFIER 


28480 


1906 0006 


A16CR4 


1906 0048 


1 


DIODE FULL WAVE BRIDGE 100V 5A 


83701 


PE 10 


A16CR5 


1906 0006 




DIODE MULT FULL WAVE BRIDGE RECTIFIER 


28480 


1906-0006 


A16CR6 


1906 0006 




DIODE MULT FULL WAVE BRIDGE RECTIFIER 


28480 


1906 0006 


A16CR7 


1901 0040 




DIODE SWITCHING 30V 50MA 2NS DO 35 


28480 


1901 0040 


A16E1 


2110 0269 




FUSEHOLDER. CLIP TYPE 25 FUSE 


91506 


6008 32CN 


A16P1 


1251 3902 


1 


CONNECTOR 12 PIN M POST TYPE 


27264 


09-65 1121 


A16P2 


1251-3401 


1 


CONNECTOR 15-PIN M POST TYPE 


27264 


09 66 1151 


A16P3 


1251 3901 




CONNECTOR 1b PIN M POST TYPE 


27264 


09-65-1151 


A16P4 


1251 3750 




CONNECTOR 10 PIN M POST TYPE 


27264 


09-65 1101 


A16Q1 


185a 0336 


2 


TRANSISTOR PNP SI PD=625MW FT-50MHZ 


04713 


MPSA92 
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Table 6-2. Replaceable Parts ( Coni' d ) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A16Q2 


1853 0336 




TRANSISTOR PNP SI PD=625MW FT=50MHZ 


04713 


MPSA92 


A16Q3 


1854 0215 




TRANSISTOR NPN SI PD=350MW FT=300MHZ 


04713 


SPS361 1 


A16Q4 


1854 0575 


i 


TRANSISTOR NPN SI PD=625MW FT=50MHZ 


04713 


MPS-A42 


A16Q5 


1853 0080 


2 


TRANSISTOR PNP SI PD=300MW FT=30MHZ 


28480 


1853-0080 


A16Q6 


1853 0080 




TRANSISTOR PNP SI PD=300MW FT-30MHZ 


28480 


1853 0080 


A16Q7 


1854-0215 




TRANSISTOR NPN SI PD=350MW FT=300MHZ 


04713 


SPS361 1 


A16Q8 


1854-0358 


1 


TRANSISTOR NPN SI PD=310MW FT=60MHZ 


28480 


1854-0358 


A16Q9 


1853-0036 




TRANSISTOR PNP SI PD=310MW FT=250MHZ 


28480 


1853-0036 


A16Q10 


1853-0036 




TRANSISTOR PNP SI PD=310MW FT=250MHZ 


24880 


1853-0036 


A16Q11 


1853 0049 




TRANSISTOR PNP SI CHIP PD=310MW 


28480 


1853 0049 


A16Q12 


1853-0084 




TRANSISTOR PNP 2N4918 SI PD-30W FT-3MHZ 


28480 


1853 0084 


A16R1 


0757 0454 




RESISTOR 33.2K 1%.125W F 


24546 


C4-1/8 TO 3322 F 


A16R2 


0699 0003 


1 


RESISTOR 8.2 10% ,5W CC TC=0+412 


01121 


EB82G1 


A16R3 


0684 1241 




RESISTOR 120K 10% .25W F CTC--800/900 


01121 


CB 1241 


A16R4 


0684 1 031 




RESISTOR 10K 10% .25W CC 


01121 


CB 1031 


A16R5 


0698 3455 




RESISTOR 261 K 1%.125W F 


16299 


C4 1/8 TO 2613-F 


A16R6 


0698 4495 




RESISTOR 37. 4K 1% . 125W F 


24546 


C4-1/8-T0-3742 F 


A1 R 7 


0684 1021 




RESISTOR IK 10% .25W CC 


01121 


CB 1021 


A16R8 


0684 1041 




RESISTOR 1 00K 10% .25W CC 


01121 


CB1041 


A16R9 


0757 0431 




RESISTOR 2.43K 1%.125W F 


24546 


C4-1/8-T0-2431 F 


A16R10 


0811 1668 


2 


RESISTOR 1.5 5% 2W PW TC=0+-400 


75042 


BWH2 1R5 J 


A16R11 


0684 1231 




RESISTOR 12K 10% 25W FC TC--400/+800 


01121 


CB1231 


A16R12 


0684 1031 




RESISTOR 10K 10% .25W CC 


01121 


CB 1031 


A16R13 


0757 0450 


1 


RESISTOR 22. 1 K 1% .125W F TC=0*-100 


24546 


C4 1/8 TO 2212-F 


A16R14 


0698-5437 


1 


RESISTOR 12K .1% 125W F TC=0+-50 


24546 


NC55 


A16R15 


0684 1021 




RESISTOR IK 10% .25W CC 


01121 


CB 1021 


A16R16 


0684 4731 




RESISTOR 47K 10% .25W CC 


01121 


CB4731 


A16R17 






NOT ASSIGNED 






A16R18 






NOT ASSIGNED 






A16R19 






NOT ASSIGNED 






A16R20 


2100 3253 




RESISTOR VAR TRMR 50K OHM 10% C TOP ADJ 


73138 


72PR50K 


A16R21 


0684-8231 


1 


RESISTOR 82 K 10% .25W FC TC=-400/+800 


01121 


CB8231 


A16R22 


0687 4721 


1 


RESISTOR 4.7K 10% .5W CC TC=0+647 


01121 


EB4721 


A16R23 


0757 0428 




RESISTOR 1.62K 1% . 1 25W F TC=0+ -100 


24546 


C4-1/8-T0-1621 F 


A16R24 


0811 1668 




RESISTOR 1.5 5% 2W PW TC=0+-400 


75042 


BWH2-1R5-J 


A16R25 


0757 0433 




RESISTOR 3.32K 1%.125W F TC=0+-100 


24546 


C41/8 T0-3321-F 


A16R26 


2100-0554 




RESISTOR VAR TRMR 500 OHM 10% C TOP ADJ 


73138 


72PR500 


A16R27 


0757 1093 




RESISTOR 3K 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-3001-F 


A16R28 


0698-3329 




RESISTOR 10K .5% .125W F TC»0+-100 


03888 


PME55-1/8-T0 1002-D 


A16R29 


0698-5579 


3 


RESISTOR 5K .5% .125W F TC=0+-100 


24546 


C4-1/8 TO-5001-D 


A16R30 


0811 1666 


1 


RESISTOR 1 5% 2W PW TC=0+-800 


75042 


BWH2 1R0-J 


A16R31 


0684 3321 




RESISTOR 3.3K 10% ,25W CC 


01121 


CB3321 


A16R32 


0698 5579 




RESISTOR 5K .5% .125W F TC=0+-100 


24546 


C4-1/8 TO-5001D 


A16R33 


0698-5579 




RESISTOR 5K .5% 125W F TC=0+-100 


24546 


C4-1/8 TO-5001-D 


A16R34 


0757-0431 




RESISTOR 47K 10% .25W CC 


01121 


CB4731 


A16R35 


0811-1667 


1 


RESISTOR 1.2 5% 2W PW TC=0+-400 


75042 


BWH2 1R2-J 


A16R36 


0683-4715 


2 


RESISTOR 470 5% .25W FC TC=-400/+600 


01121 


CB4715 


A16R37 


0684 1011 




RESISTOR 100 10% ,25W CC 


01121 


CB1011 


A16R38 


0683 4715 




RESISTOR 470 5% .25W FC TC=-400/+600 


01121 


CB4715 


A16R39 


0684 1011 




RESISTOR 100 10% 25W CC 


01121 


CB1011 


A16R40 


0684 1041 




RESISTOR 100K 10% .25W CC 


01121 


CB1041 


A16R41 


0757 0457 




RESISTOR 47.5K 1%.125W F 


24546 


C4-1/8-T0-4752-F 


A16R42 


0684 1811 




RESISTOR 180 10% 25W FC TC--400/+600 


01121 


CB1811 


A16R43 


0757-0001 




RESISTOR 13.3 1% .5W F TC°0+-100 


19701 


MFC 1/2-T0 13R3-F 


A16S1 


3101 0555 


1 


SWITCH PB DPDT ALTNG 4A 250VAC 


28480 


3101 0555 


A16S2 


3101-1914 


1 


SWITCH SL 2 DPDT NS STD 1.5A 250VAC PC 


28480 | 


3101 1914 


A16U1 


18200196 


3 


1C RGLTR 


07263 


723HC 


A16U2 


1820-0196 




1C RGLTR 


07263 


723HC 


A16U3 


1820-0196 




1C RGLTR 


07263 


723HC 


A16VR1 


1902 3048 


1 


DIODE ZNR 3.48V 5% DO-7 PD=.4W TC=-.058% 


04713 


SZ 10939 50 


A16VR2 


1902 0025 




DIODE ZNR 10V 5% DO-7 PD=.4W TC^+,06% 


04713 


SZ 10939 182 


A16VR3 


1902 3036 




DIODE ZNR 3.16V 5% ,4W MAX PD 


04713 


SZ 10939-38 


A16VR4 


1902 3082 




DIODE ZNR 4.64V 5% ,4W MAX PD 


04713 


SZ 10939-86 


A16XU1 


1200-0475 




SOCKET 


22526 


75060-005 


A16XU2 


1200-0475 




SOCKET 


22526 


75060-005 


A16XU3 


1200-0475 




SOCKET 


22526 


75060-005 
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Table 6-3. List of Manufacturer Codes 



MFR 

NO. 


MANUFACTURER NAME 


ADDRESS 


ZIP 

CODE 


00000 


U.S.A. COMMON 


ANY SUPPLIER OF USA 




00779 


AMP INC 


HARRISBURG PA 


17105 


0080A 


ASSMAWN 






0086S 


STETTNER-TRUSH INC 


CAZENOVIA NY 


13035 


01121 


ALLEN BRADLEY CO 


MILWAUKEE W! 


53212 


01295 


TEXAS INSTR INC SEMICOND CMPNT DIV 


DALLAS TX 


75231 


02114 


FERROXCUBE CORP 


SAUGERTIES NY 


12477 


02735 


RCA CORP SOLID STATE DIV 


SOMMERVILLE nj 


08876 


03888 


PYROFILM CORP 


WHIPPANY NJ 


07981 


04713 


MOTOROLA SEMICONDUCTOR PRODUCTS 


PHOENIX AZ 


85008 


06560 


AIRC0 SPEER ELEK DIV AIR RDCN CO 


NOGALES AZ 


85621 


07263 


FAIRCHILD SEMICONDUCTOR DIV 


MOUNTAIN VIEW CA 


94040 


11236 


CTSOF BERNE INC 


BERNE IN 


46711 


12697 


CLAROSTAT MFG CO INC 


DOVER NH 


03820 


13103 


THERMALLOY CO 


DALLAS TX 


75247 


16299 


CORNING GL WK ELEC CMPNT DIV 


RALEIGH NC 


27604 


17856 


SILICONIX INC 


SANTA CLARA CA 


95050 


19701 


MEPCO/ELECTRACORP 


MINERAL WELLS TX 


76067 


24226 


GOWANDA ELECTRONICS CORP 


GOWANDA NY 


14070 


24546 


CORNING GLASS WORKS (BRADFORD) 


BRADFORD PA 


16701 


27014 


NATIONAL SEMICONDUCTOR CORP 


SANTA CLARA CA 


95051 


27264 


MOLEX PRODUCTS CO 


DOWNERS GROVE IL 


60515 


28480 


HEWLETT-PACKARD CO CORPORATE HQ 


PALO ALTO CA 


94304 


30983 


MEPCO/ELECTRACORP 


SAN DIEGO CA 


92121 


32997 


BOURNS INC TRIMPOT PROD DIV 


RIVERSIDE CA 


92507 


56289 


SPRAGUE ELECTRIC CO 


NORTH ADAMS MA 


01247 


57771 


STIMPSON EDWIN B CO INC 


BROOKLYN NY 


11205 


6F364 


CENTRE ENGINEERING INC 


STATE COLLEGE PA 


16801 


71400 


BUSSMAN MFG DIV OF MCGRAW-EDISON CO 


ST LOUIS MO 


63017 


71785 


TRW ELEK COMPONENTS CINCH DIV 


ELK GROVE VILLAGE IL 


60007 


72136 


ELECTRO MOTIVE MFG CO INC 


WILLIMANTIC CT 


06226 


72982 


ERIE TECHNOLOGICAL PRODUCTS INC 


ERIE PA 


16512 


73138 


BECKMAN INSTRUMENTS INC HELIPOT DIV 


FULLERTON CA 


92634 


74276 


SIGNALITE INC 


NEPTUNE NJ 


07753 


74970 


JOHNSON E F CO 


WASECA MN 


56093 


75042 


TRW INC PHILADELPHIA DIV 


PHILADELPHIA PA 


19108 


84411 


TRW CAPACITOR DIV 


OGALLALA NE 


69153 


90949 


AMPHENOL SALES DIV OF BUNKER-RAMO 


HAZELWOOD MO 


63042 


91506 


AUG AT INC 


ATTLEBORO MA 


02703 


91637 


DALE ELECTRONICS INC 


COLUMBUS NE 


68601 


95121 


QUALITY COMPONENTS INC 


ST MARYS PA 

. 


15857 
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SECTION VII 

MANUAL CHANGES 



7-1. INTRODUCTION. 

7-2. This section contains information required to 
backdate or update this manual for a specific instru- 
ment. Descriptions of special and standard options are 
also provided in this section. 

7-3. MANUAL CHANGES. 

7-4. This manual applies directly to instruments 
having the same serial prefix shown on the manual 
title page. If the serial prefix of your instrument is not 
the same as the one on the title page, find your serial 
prefix in table 7-1 and make all changes to the manual 
that are listed for that serial prefix. When making 
changes listed in table 7-1, make the change with the 
highest number first. For example, if backdating 
changes 1, 2, and 3 are required for your serial prefix, 
do change 3 first, then change 2, and finally change 1. 
If the serial prefix of your instrument is not listed 
either on the title page or in table 7-1, refer to the 
enclosed MANUAL CHANGES sheet for updating 
information. Also, if a MANUAL CHANGES sheet is 
supplied, make all indicated ERRATA corrections. 



Table 7-1. Manual Changes 



Serial Prefix 


Make Changes 


1522A 


7-4, 2, 1 


1526A 


7-2 


1533 A 


7-3 


1541A 


7-4 


1551A 


7-5 


1612A 


7, 6 


1616A 


7 



CHANGE 1 

Table 6-2, 

A7 Option 101: Change to HP Part No. 01740-66518; 
BOARD ASSYiHORIZONTAL SWEEP; Mfr Code 
28480; Mfr Part No. 01740-66518. 

A7C39: Change to HP Part No. 0160-2198; CAPACI- 
TOR- FXD 20 PF +-5% 300 WVDC MICA; Mfr 
Code 28480; Mfr Part No. 0160-2198. 

Delete: A7C49. 

A7L3 and A7L7: Change to HP Part No. 9140-0105; 
COIL-FXD MOLDED RF CHOKE 8.2 UH 10%; 
Mfr Code 24226; Mfr Part No. 15/821. 

A7R155: Change to HP Part No. 0684-1021; RESIS- 
TOR IK 10% .25W CC TUBULAR; Mfr Code 01121; 
Mfr Part No. CB1021. 



Schematic 7, 

Delete: A7C49. 

Figure 8-16, 

Replace component locator in figure 8-16 with 
figure 7-1. 

Schematic 12, 

Move A7C39 from present position, and insert be- 
tween base of A7Q30 and ground. Change value 
to 20 pF. 

Change A7L3 and A7L7 to 8.2 ^H. 

Change A7R155 to IK. 

CHANGE 2 



Paragraph 5-51k and 5-56h; tables 5-6, 5-8, and 5-9, 

Change A8R43 to A8C7. 

Table 5-7 and 5-9, 

Change A9R28 to A9C5. 

Figure 5-5, 

Change A8R43 to A8C7 and A9R28 to A9C5. 

Table 6-2, 

Add: A3C79; HP Part No. 0150-0021; CAPACITOR- 
FXD .47 PF ±5% 500 WVDC TI DIOX; Mfr Code 
95121, Mfr Part No. Type QC. 

A3R54 and A3R55: Change to HP Part No. 0757- 
0284; RESISTOR 150 1% .12 WF TUBULAR; Mfr 
Code 24546; Mfr Part No. C4-1/8-T0-151F. 

A8: Change to HP Part, No. 01740-66510; BOARD 
ASSY, MAIN SWEEP; Mfr Code 28480; Mfr Part 
No. 01740-66510. 

A8C6: Change to HP Part No. 0160-3987; CAPAC- 
ITOR-FXD 86 PF +— 2% 500 WVDC MICA; Mfr 
Code 28480; Mfr Part No. 0160-3987. 

Add: A8C7; HP Part No. 0121-0434; CAPACITOR-V 
TRMR-AIR 2-19.3 PF 350 V; Mfr Code 74970; 
Mfr Part No. 189-0507-125. 

A8C13: Change to HP Part No. 0140-0149; CAPAC- 
ITOR-FXD 470 PF +— 5% 300 WVDC MICA; Mfr 
Code 72136; Mfr Part No. DM15F471 J0300WV1CR . 

A8C14: Change to HP Part No. 0160-0157; CAPAC- 
ITOR-FXD 4700 PF +—10% 200 WVDC POLYE; 
Mfr Code 56289; Mfr Part No. 292P47292. 

A8C15: Change to HP Part No. 0170-0040; CAPAC- 
ITOR-FXD .047 UF +—10% 200 WVDC; Mfr Code 
56289; Mfr Part No. 292P47392. 

A8C16: Change to HP Part No. 0180-0376; CAPAC- 
ITOR-FXD .47 UF +-10% 35 VDC TA; Mfr Code 
56289; Mfr Part No. 150D474X9035A2. 

A8C17: Change to HP Part No. 0180-0100; CAPACI- 
TOR-FXD 4.7 UF +—10% 35 VDC TA; Mfr Code 
56289; Mfr Part No. 150D475X9035B2. 

A8C18: Change to HP Part No. 0180-0058; CAPACI- 
TOR- FXD 50 UF +—10% 25 VDC AL; Mfr Code 
56289; Mfr Part No. 30D506G025CC2. 
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Figure 7-L Replacement for Component Locator in Figure 8-16 
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Figure 7-2. Replacement for Component Locator in Figure 8-17 



A8R7: Change to HP Part No. 0757-0429; RESISTOR 
1.82K 1% .125 WF; Mfr Code 24546; Mfr Part No. 
C4-1/8-T0-1821-F. 

Add: A8R10 and A8R1I; HP Part No. 0757-0431; 
RESISTOR 2.43K 1% .12 WF; Mfr Code 24546; 
Mfr Part No. C4-1/8-T0-2431-F. 

A8R25: Change to HP Part No. 0684-6801; 

RESISTOR 68 ohm 10% .25 WF; Mfr Code 01121; 
Mfr Part No. CB5801. 

Delete: A8R43. 

A9: Change to HP Part No. 01740-66509; BOARD 
ASSY, DELAYED SWEEP; Mfr Code 28480; Mfr 
Part No. 01740-66509. 

A9C4: Change to HP Part No. 0140-0193; CAPACI- 
TOR-FXD 82 PF +— 5% 300 WVDC MICA; Mfr 
Code 72136; Mfr Part No. DM15E820J0300WV1 CR . 
Add: A9C5; HP Part No. 0121-0434; CAPACITOR- 
V TRMR-AIR 2-19.3 PF 350 V; Mfr Code 74970; 
Mfr Part No. 189-0507-125. 

Add: A9R8 and A9R9; HP Part No. 0757-Q431; 
RESISTOR 2.43K 1% .12 WF; Mfr Code 24546; 
Mfr Part No. C4-1/8-T0-2431-F. 

Delete: A9R28. 

Figure 8-13, Component Locator. 

Add: A3C79 between A3R54 and A3R55. 

Schematic 4, 

Add: A3C79 between point \b/ and junction of 
A3C11 and A3L3. V 

Change; A3R54 and A3R55 to 150 ohms. 

Figure 8-17, 

Replace component locator in figure 8-17 with 
figure 7-2. 

Schematic 8, 

Change: A8C6 to 86 PF. 

Add: A8C7 2.0 - 19.3 PF capacitor, .05 - 2 pSEC , 
in parallel with A8C6. 



Change: A8C13 to 470 PF. 

Change: A8C14 to 4700 PF. 

Change: A8C15 to 0.047 UF 

Change: A8C16 to 0.47 UF. 

Change: A8C17 to 4.7 UF. 

Change: A8C18 to 50 UF. 

Change: A8R7 to 1.82K. 

Add: A8R10 2.43K in series with A8R11 2.43K to 
replace A8R43. The junction of A8R10 and A8R11 
is connected to the same contact on A8S1 as the 
wiper of A8R43. 

Change: A8R25 to 68 ohms. 

Figure 8-19, 

Replace component locator in figure 8-19 with 
figure 7-3. 

Schematic 10, 

Change: A9C4 to 82 PF. 

Add: A9C5 2.0 - 19.3 PF capacitor, .05 - 2 ( uSEC, 
in parallel with A9C4. 

Add: A9R8 2.43K in series with A9R9 2.43K to re- 
place A9R28. The junction of A9R8 and A9R9 is 
connected to the same contact on A8S1 as the 
wiper of A9R28. 

Table 6-2, CHANGE 3 

A7: Change to HP Part. No. 01740-66519; BOARD 
ASSY:HORIZONTAL SWEEP; Mfr Code 28480; 
Mfr Part No. 01740-66519. 

A7 Option 101: Change to HP Part No. 01740- 
66520; BOARD ASSY:HORIZONTAL SWEEP; 
Mfr Code 28480; Mfr Part No. 01740-66520. 

Add: A7CR14; HP Part No. 1901-0376; DIODE-GEN 
PRP 35 V MAX VRM 50 MA; Mfr Code 28480; 
Mfr Part No. 1901-0376. 

Delete: A7CR21, A7CR22, A7CR23, A7R165, A7R166, 
A7R167, and A7R168. 
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Figure 7-3. Replacement for Component Locator in Figure 8-19 



A7P4: Change to HP Part No. 1251-3071; CON- 
NECTOR 8-PIN POST TYPE; Mfr Code 27264; 
Mfr Part No. 09-56-1081 (2183-8A). 

A7R65, A7R66, and A7R68: Change to HP Part No. 
0684-4711; RESISTOR 470 ohms 10% .25 W CC; 
Mfr Code 01121; Mfr Part No. CB4711. 

A7R74: Change to HP Part No. 0684-8221; RESISTOR 
8.2K 10% .25W CC; Mfr Code 01121; Mfr Part No. 
CB8221. 

A7R97: Change to HP Part No. 2100-1788; 

RESISTOR-TRMR 500 10% C TOP-ADJ 1-TURN; 
Mfr Code 30983; Mfr Part No. ET50W501. 
Schematic 7, 

Add: A7CR14 between pins 3 and 4 of A7U 1 (cathode 
to pin 3). 

Delete: A7CR21, A7CR22, and A7CR23. 

Delete: Pin 1 on A7P4, Change pin 2 to pin 1, 
and show cathode of DS4 to chassis ground through 
(0) wire. 

Change: A7R74 to 8.2K. 

Delete: A7R97, A7R165, A7R166, A7R167, and 
A7R168. 

Figure 8-16, 

Replace component locator in figure 8-16 with figure 
7-1, and add A7C49 between A7R53 and A7XA9. 
Add following note to figure 7-1: "Option 101: 
BOARD NUMBER CHANGES TO 01740-66520 
AND CR17-20 ARE ADDED." Change board 
number from 66518 to 66519. 

Schematic 9, 

Change: Pin 7 to 6, pin 8 to 7, and pin 9 to 8 on A7P4. 
Schematic 11, 

Add: A7R97 500 ohm variable resistor, A VS B CAL, 
between A7C47 and A7R98. 

Change: Pin 6 to 5, pin 5 to 4, pin 4 to 3, and pin 3 
to 2 on A7P4. 



CHANGE 4 

Table 6-2, 

A11C13: Change to HP Part No. 0150-0048, 

CAPACITOR-FXD .22 PF +— 5% 500WVDC TI 
DIOX, Mfr Code 95121, Mfr Part No. Type QC. 

Delete: Al 1C14. 

A11R6: Change to HP Part No. 0683-0395, RESIS- 
TOR 3.9 5% .25W CC, Mfr Code 01121,, Mfr Part 
No. CB39G5. 

AllRll: Change to HP Part No. 0757-0457, RESIS- 
TOR 47.5K 1% .125WF TC=0+— 100, Mfr Code 
24546, Mfr Part No. C4-1./8-T0-4752-F. 

A11R17: Change to HP Part No. 0757-0457, RESIS- 
TOR 47.5K 1% .125WF TC=0+— 100, Mfr Code 
24546, Mfr Part No. C4-1/8-T0-4752-F. 

A11R20: Change to HP Part No. 0683-0395, RESIS- 
TOR 3.9 5% .25W FC TC=— 400/+500, Mfr Code 
01121, Mfr Part No. CB39G5, 

Schematic 11, 

A11C13: Change value to 0.22 PF. 

Delete: A11C14. 

A11R6: Change value to 3.9 ohms. 

A11R20: Change value to 3.9 ohms. 

CHANGE 5 

Table 6-2, 

A5MP1: Change HP Part No. and Mfr Part No. to 
01740-20504. 

CHANGE 6 

Table 6-2, 

W8: Change HP Part No. and Mfr Part No. to 
01740-61612. 
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Alft: Change HP Part No. and Mfr Part No. to 
01740-66501. 

Delete: A16C20, AI6Q11, and A16Q12. 

Add: A16R17, HP Part No. 0684-1021, RESISTOR 
IK 10% .25W CC, Mfr Code 01121, Mfr Part No. 
CB1021. 

Add: A 1 OR Id, HP Part No. 0684-1021, RESISTOR 
IK 10% .25W CC, Mfr Code 01121, Mfr Part No. 
CB1021. 

Add: A 1 OR 19, HP Part No. 0764*0033, RESISTOR 
33 5 ; 2W MO TC=0+ — 200, Mfr Code 24546, Mfr 
Part No. FP4 2-Z-T00-3302- J . 

Delete: A16R41, A16R42, A16R43, A16VR3, and 
A16VR4. 

Figure 8-10, 

Replace figure 8-10 with figure 7-4. 

Schematic 1, 

Make changes shown in figure 7-5. 

CHANGE 7 

Paragraph 2-9, 

Replace existing paragraph with the following para- 
graph and delete figure 2-2. 

2-9. The instrument is normally set at the factory for 
120-volt operation. To operate the instrument from any 
other ac power source, proceed as follows: 



Delete: A7CR24 and A7R169. 

A7R78: Change to HP Part No. 0757-0439, RESIS- 
TOR 6.81 K 1% .125WF, Mfr Code 24546, Mfr Part 
No. C4-1/8-T0-681 1-F. 

Add: A16E1, HP Part No. 2110-0269, FUSE 

HOLDER, CLIP TYPE .25 FUSE, Mfr Code 
91506, Mfr Part. No. 6008-32CN. 

Add: A16F1 , HP Part No. 2110-0007, FUSE 1A 
250 V SLO-BLO 1.25 x .25 UL, Mfr Code 71400, 
Mfr Part No. MDL-1. 

Add: A16F1, HP Part No. 2110-0202, FUSE .5A 
250 V SLO-BLO 1.25 x .25 UL, Mfr Code 71400, 
Mfr Part No. MDL-1 /2. 

Figure 5-5, 

Delete adjustment A7R169, DELAY START. 

Figure 6-1, 

Delete: Fl and XFl. 

Add: MP58 as shown below. 




Schematic 1, 

Change line input as shown below. 



a. Verify that Model 1740A power cable is not 
connected to any input power source. 

b. Remove bottom cover from the Model 1740A. 

c. On Low-voltage Power Supply A16, set Line 
Selector Switch A16S2, to required positions for input 
ac power source. 

d. For 220-V inputs, replace fuse A16F1 with 
0.5 A slow-blow fuse supplied with instrument, 

e. Replace bottom cover. 

f. Connect Model 1740A input power cable to 
input power source. 

g. After changing the line voltage selection 
switch setting, remove Line-voltage Plate if applicable 
and reinstall it so proper line voltage is visible. 

Figure 3-1, 

Replace rear-panel photo with figure 7-6 and delete 
item 66, FUSE. 

Table 6-2, 

Delete Fl, HP Part No. 2110-0007, and Fl, HP Part 
No. 21 10-0202. 

MP44: Change HP Part No. and Mfr Part No. to 
01740-00204. 

MP56: Change HP Part No. and Mfr Part No. to 
01740-04103. 

MP57: Change HP Part No. and Mfr Part No. to 
01740-04104. 

MP60: Change HP Part No. and Mfr Part No. to 
01740-20502. 




Figure 8-10, 

Add A16F1 (location E-4) directly below A16S1. 
Schematic 7, 

Delete A7CR24 and change SINGLE switch wiring as 
shown below. 




Schematic 9, 

Delete: A7R169. 

Change A7R78 to 6810 ohms and show connection 
to ground. 
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Figure 7-4. Replacement for Component Locator in Figure 8-10 
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SECTION VIII 

SCHEMATICS AND TROUBLESHOOTING 



8-1. INTRODUCTION. 

8-2. This section contains schematics, troubleshooting 
data, repair information, and component-identification 
illustrations. An interconnection diagram is also pro- 
vided. 

8-3. PREVENTIVE MAINTENANCE. 

8-4. CLEANING. Painted surfaces can be cleaned with 
a commercial, spray-type window cleaner or with a 
mild soap and water solution. 




Avoid the use of chemical cleaning agents 
which might damage the plastics used in 
this instrument. Recommended cleaning 
agents are isopropyl alcohol, kelite (1 part 
kelite, 20 parts water), or a solution of 1% 
mild detergent and 99% water. 

8-5. Corroded spots are best removed with soap and 
water. Stubborn residues can be removed with a fine 
abrasive. Protect such areas from further corrosion 
with an application of silicone resin such as GE DRI- 
FILM 88. 

8-6. SWITCH MAINTENANCE. The pushbutton switch- 
es in this instrument were designed for long, trouble- 
free service. If one of these switches should become 
defective, replacement rather than repair is recom- 
mended. 

8-7. Rotary switches can easily be serviced after re- 
moval from the instrument. For example, to remove 
the TIME/DIV switch, the TIME/DIV switch shaft 
must also be removed. Refer to the paragraphs on 
repair in this section for disassembly instructions. 

8-8. Conventional rotary switches are serviced by 
cleaning the contacts with a degreaser such as M-180 
FREON TF DEGREASER. Contact surfaces should 
be lubricated with a lubricant comparable to LUBRI- 
PLATE FML produced by the Fiske Brothers Refining 
Company. LUBRIPLATE FML is available from the 
Hewlett-Packard Company (HP Part No. 6040-0305). 

8-9. To service the rotary switches on assemblies 
A8 and A9, proceed as follows: 

a. Remove TIME/DIV knob and shaft (refer to 
paragraph 8-24). 



b. Remove plug-in assembly (A8 or A9) from 
assembly A7. 

c. Note orientation of slot in rotor section of 
switch. 

d. Remove metal retainer ring from rotor switch 
and separate two sections. 

Check contact area on etched circuit board. 
If contact area shows excessive wear, replace circuit 
board. 

f. Check contact on both rotor sections. If con- 
tacts show excessive wear, replace rotor section. 

g. Clean and lubricate contacts on etched circuit 
board and rotors as described in paragraph 8-8. 

h. Place rotor sections on etched circuit board 
and reinstall retainer ring. 

i. Position slotted portion of open rotor section 
as noted in step c. 

j. Reinstall assembly in instrument. 

k. Reinstall TIME/DIV shaft and knob assembly. 
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8-10. Switches in the vertical attenuators require no 
lubrication, cleaning or maintenance. 

8-11. To remove the horizontal right-angle switch ex- 
tender shafts, depress the switch connected to the 
extender shaft to be removed. While supporting switch 
shaft with finger, gently pull extender shaft away from 
circuit board (90° from the switch axis). To reinstall, 
reverse removal procedure (see figure 8-1). 

8-12. REMOVAL AND REPLACEMENT. 

8-13. Instructions for removing major assemblies are 
contained in the following paragraphs. Instructions for 
repairing circuit board assemblies are provided in 
paragraph 8-28. A replaceable parts list is provided 
in Section VI. 

8-14. CRT REMOVAL AND REPLACEMENT. To re 

move and replace the CRT, see figures 6-1 and 8-2, 
and proceed as follows: 



WARNING 



To prevent personal injury, wear a face 
mask or goggles when handling the CRT. 

Wear protective gloves and handle the 
CRT carefully. 

a. Disconnect line cord and remove top and bot- 
tom covers from instrument. 

b. Disconnect the post-accelerator lead and 
immediately discharge lead to ground. 



WARNING 



Failure to discharge high voltage can 
result in severe electrical shock to person- 
nel and damage to the instrument. 
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c. Remove rear-panel CRT socket cover (MP33); 
then disconnect socket. 

d. Remove HVPS cover (MP54). 

e. Disconnect (956) and (957) wires from rear of 
HV Power Supply Assembly A15. 

f. Disconnect all neck-pin leads. 

g. Disconnect seven CRT cable wires from top of 
gate amplifier A12, and lay this cable to outside of 
instrument. 

h. Remove four screws (two per side) that secure 
rear of CRT shield (MP65) to chassis. 

i. Gently move CRT and shield about two inches 
toward rear of instrument. 

j. Tilt shield up and gently lift CRT and shield 
out of the instrument. 

k. Loosen clamp screw at rear of shield and 
remove CRT from shield. 



CAUTION 



When removing or installing CRT, be 
careful not to bend CRT neck pins. 

1. To reinstall CRT, reverse removal procedure; 
however, do not tighten clamp screw until after shield 
is secured with four screws and CRT is positioned 
against front mount. The shield does not have to press 
completely onto front mount. 



8-15. HIGH-VOLTAGE POWER SUPPLY ASSEMBLY 
REMOVAL AND REPLACEMENT. To remove High 
voltage Power Supply Assembly A15, see figure 6-1 
and proceed as follows: 

a. Remove HV cover (MP54). 

1). Discharge high voltage by shorting test point 
A15TP1 to chassis. 



WARNING 



Failure to discharge high voltage can 
result in severe electrical shock to person- 
nel and damage to the instrument. 

c. Disconnect two (6) wires and one (2) wire on 
FOCUS potentiometer A12R22 from A15. 

d. Disconnect (956) and (957) wires from rear of 
A 15. 



e. Remove CRT socket cover (MP33). 

f. Disconnect CRT socket. 

g. Remove plug to HV oscillator, Ql. Note plug 
orientation (wires remain parallel from board to 
device). 

h. Disconnect Gate Amplifier Assembly A12 
from. Low-voltage Power Supply Assembly A16. 

i. Disconnect A 15 from A 12. 



WARNING 



When performing next step, discharge 
high voltage by holding insulated part of 
wires and touching the two leads together, 

j. Lift A 15 and disconnect the (0) wire and the 
large wire from HV Multiplier Assembly A6. 

k. Remove A 15. 

l. To reinstall A 15, reverse removal procedure; 
remembering to again short (0) wire and large wire 
from HV multiplier as in step j. 

8-16. HV MULTIPLIER ASSEMBLY REMOVAL AND 
REPLACEMENT. To remove HV Multiplier Assembly 
A6, see figure 6-1 and proceed as follows: 

a. Disconnect post-accelerator lead from CRT 
and immediately discharge lead to ground. 



WARNING 



Failure to discharge high voltage can 
result in severe electrical shock to person- 
nel and damage to the instrument, 

b. Remove High-voltage Power Supply Assembly 
A 15 (see paragraph 8-15). 

c. Remove bracket over A6 (two screws to chassis 
and two screws to rear panel). 

d. Lift bracket off large wire to A6. 

e. Disconnect post-accelerator lead cable clamp. 

f. Remove two screws securing A6 to chassis and 
remove A 6. 

g. To reinstall A6, reverse removal procedure. 

8-17. LOW-VOLTAGE POWER SUPPLY ASSEMBLY 
REMOVAL AND REPLACEMENT. To remove Low-volt- 
age Power Supply Assembly A 16, see figures 6-1 and 
8-3 and proceed as follows: 
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NOTE 

Removal of A 16 is not necessary unless 
it must be replaced; all work can be per- 
formed with Alb in place except for repair 
or replacement of line selection and on-off 
switches. 

a. Remove Interface Assembly A14. 

b. Disconnect gate output wires (9) and (3). 

c. Disconnect two plugs to power transformer. 

d. Remove line cover (MP57) by removing two 
screws. 

e. Disconnect ac input leads (90) and (908). 

f. Disconnect five plugs to series regulators 
(Q2-6). 

g. Remove five screws holding A16 to chassis. 

h. Disconnect plug to Gate Amplifier Assembly 
A12. 

PLUGS TO SERIES GATE 




PLUGS TO 

POWER TRANSFORMER 1740A-062- 10-75 



Figure 8-3 . LV Power Supply Removal 



i. Carefully lift A 16 and move toward front of 
instrument. LINE switch shaft will protrude through 
front panel. 

j. Unscrew LINE switch shaft and extract it. 

k. Remove button from shaft; A 16 can now be 
removed. 

l. To reinstall A 16, reverse removal procedure, 
except after A 16 is secured in place, screw LINE 
switch shaft into switch (switch must be in "out" 
position) until slot is halfway through bezel, then press 
button onto shaft (refer to paragraph 8-1 8, figure 8-4). 

8-18. GATE AMPLIFIER ASSEMBLY REMOVAL AND 
REPLACEMENT. To remove Gate Amplifier Assembly 
Al2» see figures 6-1 and 8-4 and proceed as follows: 

a. Remove HVPS cover (MP54). 

b. Disconnect nine wires on component side of 
A12. 

c. Disconnect two (6) wires and one (2) wire from 
FOCUS potentiometer to A 15 (HVPS). 

d. Disconnect (9) Z-axis wire on rear of A 12. 

e. Remove FOCUS and INTENSITY shafts from 
potentiometers using small hex wrench (Allen 050), 

f. Disconnect A12 from A16 (LVPS), 

g. Disconnect A12 from A15 (HVPS). 

h. Remove BEAM FIND shaft by pushing A 12 
forward so that button clears front panel and unscrew 
shaft. 

i. Remove button from shaft. 

j. Remove A 12. 

k. To reinstall A12, reverse the removal pro- 
cedure, except install BEAM FIND shaft and adjust 
so slot is halfway through bezel after HVPS cover (MP54) 
is secured; then install button. 

8-19. VERTICAL OUTPUT AMPLIFIER ASSEMBLY 
REMOVAL AND REPLACEMENT. To remove Vertical 
Output Amplifier Assembly A5, see figure 8-5 and pro- 
ceed as follows: 

a. Disconnect delay line wires (4), (6), and (0) 
from back of A5. 

b. Disconnect, CRT leads (3) and (9). 

c. Disconnect plug to Vertical Preamplifier 
Assembly A3 (push down gently on A3). 
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WHEN REPLACING 
EXTENDERS, PLACE 
EXTENDER OVER 
POT SHAFT AND 
CONTINUE ROTATING 
IN ONE DIRECTION UNTIL 
IT FULLY SEATS 
ON SHAFT. 

TIGHTEN SET SCREW 



1740A-063-10-75 



Figure 8-4. Gate Amplifier Assembly Removal 



d. Remove four screws that hold A5 and bracket 
to chassis, and remove assembly. 

e. Remove two screws holding A5 to bracket and 
heat sink, and remove board. 

f. To reinstall A5, reverse removal procedure. 




8-20. Vertical Output Amplifier 1C A5A1 Removal and 
Replacement. To remove A5A1, see figure 8-6 and pro- 
ceed as follows: 

a. Remove Vertical Output Amplifier A5 as 
described in paragraph 8-19. 

b. A5A.1 can be removed from heat sink. (Heat 
sink can remain on bracket or be removed.) 

c. To reinstall A5A1, reverse the removal pro- 
cedure, being certain to note orientation of parts as 



shown in figure 8-6. 
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8-21. VERTICAL PREAMPLIFIER ASSEMBLY A3, 
DELAY LINE ASSEMBLY A4, AND VERTICAL CON- 
TROL SWITCHING ASSEMBLY A13 REMOVAL AND RE- 
PLACEMENT. To remove A3, A4, and A13 Assemblies, 
proceed as follows: 

a. Disconnect Interface Assembly A14. 

b. Remove channel A and B POS, vernier, 
coupling, and VOLTS/DIV knobs. 

c. Remove nuts and washers from both input 
BNC connectors. 

d. Disconnect (9) wire from calibrator output. 

e. Disconnect delay line wires (4), (6), and (0) 
from rear of Vertical Output Amplifier A5. 

f. Remove delay line clamp screw from chassis. 

g. Disconnect twin leads (3, 4) and (1, 9) at 
Horizontal Sweep Assembly A7. 

h. Remove channel A attenuator shield by re- 
moving three screws. 

i. Remove screw that connects Horizontal Sweep 
Assembly A7, shield, and A3 together. This screw is 
close to point where (1, 9) twin lead attaches to A7. 

j. Disconnect plug to A5. 

k. Carefully tilt A3 outward and extract toward 
rear. 

l. Disconnect vernier UNCAL light cable (95), 
(96), and two (0) wires. 

m. To reinstall, reverse removal procedure. 



8-22. Vertical Control Switching Assembly A13 Re- 
moval and Replacement. To remove A13 assembly, 
proceed as follows: 

a. Remove A3 assembly as described in para- 
graph 8-21. 

b. Disconnect wires (4) and (9) from channel A 
and B vernier potentiometers (total of four wires). 

c. Disconnect wires (3), (93), (913), (7), and (8) 
from front of A13. 

d. Remove screw on component side of A3 that 
screws into standoff on A13 near delay line. 

e. Disconnect two plugs to Vertical Preamplifier 
Assembly A3.. 

f. To reinstall A 13, reverse removal procedure. 




Figure 8-7. A3 A l Removal 



8-23. Vertical Preamplifier 1C A3A1 Removal and Re- 
placement. To remove assembly A3A1, see figure 8-7 
and proceed as follows: 

a. Disconnect twin lead (2, 6). 

b. Remove six screws that hold vertical preampli- 
fier shield (MP45) to vertical preamplifier A3, and re- 
move shield. 

c. Remove two remaining screws that hold heat 
sink (MP61) to A3. 

d. Lift heat sink off IC frame (MP26). 

e. Lift IC frame and IC off A3. 

f. To reinstall IC, reverse removal procedure; be 
certain that orientation of parts is as shown in figure 
8-7. 



8-24. MAIN SWEEP ASSEMBLY AND DELAYED 
SWEEP ASSEMBLY REMOVAL AND REPLACEMENT. 

To remove Main Sweep Assembly A8 and Delayed 
Sweep Assembly A9, proceed as follows: 

a. Loosen hex screws on the three shaft collars. 



b. Set MAIN TIME/DIV to 1 mSEC and DLY'D 
TIME/DIV to OFF. 

c. Sweep time shaft can now be removed. 
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d. Remove A8 by pulling from socket. 

e. Remove A9 by gently rocking board toward 
rear of instrument to disconnect it from the two con- 
nectors. 

8-25. HORIZONTAL OUTPUT ASSEMBLY REMOVAL 
AND REPLACEMENT. To remove Horizontal Output 
Assembly All, proceed as follows: 

a. Disconnect (2) and (9) wires from A1 1. 

b. Remove All from connector by first pulling 
top of A1 1. away from Horizontal Sweep Assembly A7 
and then pulling bottom of All. 

c. To reinstall All, reverse the removal pro- 
cedure. 

8-26. HORIZONTAL SWEEP ASSEMBLY REMOVAL 
AND REPLACEMENT. To remove Horizontal Sweep 
Assembly A7, proceed as follows: 

a. Remove assemblies A8 and A9 (paragraph 8- 

24). 

b. Remove assembly All as explained in para- 
graph 8-25. 

c Unsolder resistor from main EXT TRIGGER 
BNC connector Jl. 

d. Remove two cable connector plugs. 

e. Remove twin leads (3, 4) and (1, 9). 

f. Remove main TRIGGER LEVEL knob and nut 
from potentiometer. 




Figure 8-8. Location of A7 Attaching Screws 



g. Remove Interface Assembly A 14. 

h. Remove four screws holding A7 to sheet metal 
(figure 8-8). 

i. Remove A7 by pulling it toward rear and tilting 
away from sheet metal deck. Save lock washer on 
trigger level potentiometer for reinstallation. 

j. To reinstall, reverse the removal procedure, 
except install four screws (step h) without tightening 
them until nut on TRIGGER LEVEL potentiometer 
(step f) is tightened. Lockwasher must he in place on 
TRIGGER LEVEL potentiometer before inserting in 
panel. 



8-27. DELAYED TRIGGER ASSEMBLY REMOVAL 
AND REPLACEMENT. To remove the Delayed Trigger 
Assembly A 10, proceed as follows: 

a. Remove Delayed Sweep Assembly A9 (para- 
graph 8-24). 

b. Unsolder resistor from delayed EXT TRIGGER 
BNC connector. 

c. Remove delayed TRIGGER LEVEL knob and 
nut underneath. 

d. Remove screw from A 10 (corner next to de- 
layed P]XT TRIGGER BNC connector). 

e. Gently pull A 10 to rear and remove from in- 
strument. Save lockwasher on TRIGGER LEVEL 
potentiometer for reinstallation. 

f. To reinstall A 10, reverse removal procedure; 
lockwasher must be in place on TRIGGER LEVEL 
potentiometer before inserting it in front panel. 

8-28. CIRCUIT BOARD REPAIRS. 

8-29. The following paragraphs provide information 
for repairing etched circuit boards. 

8-30. BOARD CONNECTIONS. Square pin connectors 
are identified on circuit boards by color code of con- 
necting wire or by the signal name. Each connector 
pin on plugs and jacks are identified by either a 
numeral of a letter; letters G, I, O, and Q are not used 

8-31. SOLDERING. All the etched circuit boards 
have plated-through component holes. This allows 
soldered-in components to be removed or replaced 
from either side of the board. When removing or re- 
placing a semiconductor, use long-nosed pliers as a 
heat sink between the device and the soldering iron. 
See figure 8-9 for more information on semiconductors. 
HP Service Note M-20E contains additional infor- 
mation for repair of etched circuit boards. 
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8-32. INTEGRATED CIRCUIT REMOVAL AND RE- 
PLACEMENT. The integrated circuits (IC's) in this in- 
strument are plug-in types. Remove a plug-in inte- 
grated circuit with a straight pull away from the board. 
When replacing an integrated circuit, note the mark 
or notch used for pin number identification (see figure 
8 - 9 ). 




Unless an integrated circuit has definite- 
ly failed, be careful to prevent damage 
when removing or replacing it. 

8-33. TROUBLESHOOTING. 



WARNING 



Read the Safety Summary at the front 
of this manual before troubleshooting 
the instrument. 

8-34. Two important prerequisites for successful 
troubleshooting are: (1) understanding how the instru- 
ment is designed to operate and (2) knowing the cor- 
rect use of front-panel controls. Improper control 
settings or circuit connections can cause apparent 
malfunctions. Read Section III for an explanation of 
controls, connectors, and general operating considera- 
tions. Read Section IV for circuit theory and principles 
of operation. 

8-35. If trouble is suspected, visually inspect the 
instrument. Look for loose or burned components that 



may suggest a source of trouble. Verify that all circuit 
board connections are making good contact and are 
not shorting to an adjacent circuit. If no obvious trouble 
is found, check power supply voltages in the instru- 
ment; also check the external power source. 

8-36. INITIAL TROUBLESHOOTING PROCEDURE. 

Before troubleshooting the Model 1740A in detail, try 
to perform the adjustment procedures listed in Section 
V of this manual. Some apparent malfunctions may 
be corrected by these adjustments, or failure to obtain 
a correct adjustment will often reveal the source of 
trouble. 

8-37. DC VOLTAGES AND WAVEFORMS. Dc voltages, 
waveforms, and conditions for making these measure- 
ments are given on or adjacent to the schematics. 
Since conditions for making the measurements may 
differ from one circuit to another, always check the 
specific conditions listed for each schematic. 

8-38. TROUBLE DIAGNOSIS. By the use of front- 
panel controls, note as many symptoms of the mal- 
function as possible. From these symptoms it can 
usually be determined which section (vertical, hori- 
zontal, power supplies, or high voltage) is malfunc- 
tioning. But even if the problem is in the vertical or 
horizontal section, it is still good practice to check the 
low-voltage power supplies, since an out-of-tolerance 
supply can affect the operation of other circuits. Table 
8-1 lists the sequence of checks that should be used 
when troubleshooting. 
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Table 8-1. Troubleshooting Sequence 



CHECK 


COMMENT 


1. LVPS 


All other functions rely on LVPS for proper operation. 


2. CRT & HVPS 


All high voltages and CRT must function to obtain a display. 


3. GATE AMPLIFIER 


CRT must be unblanked to display signal. 


4. VERTICAL SECTION 


After obtaining a visible beam, begin checking deflection circuitry. 


5. HORIZONTAL OUT- 
PUT AMPLIFIER 


To distinguish between time base and horizontal output amplifier 
problems, apply signal to channel B (in A VS B mode); if deflection 
occurs, horizontal output amplifier is operating properly. 


6. SWEEP 


After checking horizontal output amplifier, check ramp generating 
circuitry (in AUTO mode). When auto sweep is operating properly, 
check trigger circuit. 



8-39. LOW-VOLTAGE POWER SUPPLY. All voltages: 
+5 V, +43 V, + 120 V, —15 V, and the high voltage are 
referenced to the +15 V supply, so it must be made 
operational first. The supplies are current-limiting 
type, so any excessive loading from the vertical, hori- 
zontal, etc., will cause the supply to read 20 to 30% low. 

8-40. To quickly check if an external load is causing 
Low-voltage Power Supply A16 to current-limit and 
read low, remove Interface Assembly A14 that con- 
nects the power supply to Vertical Preamplifier A3 
and Horizontal Sweep Assembly A7. If the supplies 
return to normal, then an external short is definitely 
loading the supply. Assembly A3 can be flexed up- 
ward. so A 14 can be connected between assemblies 
A 1 6 and A7. This will help determine if the problem 
is on A3 or A7. It is also possible to disconnect the 
Gate Amplifier A12 and HV Power Supply A 15, from 
assembly A16 by disconnecting A 15 from the bottom 
of A 16. ‘ 



8-41. HIGH-VOLTAGE POWER SUPPLY AND CRT. 

To troubleshoot HV Power Supply A15, remove the HV 
cover and reinstall the two screws closest to the rear 
of the instrument. This provides the necessary ground 
connections for assembly A 15. 



WARNING 



Use extreme care when working on an 
active high-voltage power supply. 

8-42. The high-voltage oscillator, collector, and base 
waveform measurements are accessible directly on 
assembly A 15, as well as control grid and cathode 
voltages. A high voltage disable circuit turns off the 
oscillator if the +120 V supply drops to less than + 1 00 V. 



This protects the CRT from high beam current and 
burns. 

8-43. If grid and cathode voltages are present on A15, 
verify that voltages are present at the CRT socket; 
a faulty socket or wire can cause an open circuit. 



CAUTION 



When measuring high voltages, always 
use a 1000:1 probe with an impedance 
of 100 MG or greater. 

8-44. Common CRT problems consists of open fila- 
ments, grid-cathode shorts (uncontrollable beam), and 
"hollow cathodes", sometimes referred to as "double- 
peaking". Hollow cathodes can be detected by in- 
creasing intensity. As the intensity knob is rotated 
clockwise, the beam will get brighter, up to a point; 
beyond this point it will decrease in brilliance and 
may defocus. 

8-45. If the high voltage is low, and low voltages 
are correct, check for a faulty high-voltage transform- 
er, leaky capacitors, or resistors that may have 
changed in value (typical problem with extremely 
large resistors - 30 MG, etc.). 

8-46. Faulty high-voltage multipliers usually cause 
the display to be of 1ow t intensity and out of focus. 
Multipliers can sometimes be checked by measuring 
the output with a high-voltage probe. 



8-47. GATE AMPLIFIER. Malfunctions in Gate 
Amplifier Assembly A12 will, usually be transistor 
failures in output driver stages. At high intensity 
levels these transistors are sometimes operating at 
fairly high voltages and are therefore subject to 
failure. 
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8-48. VERTICAL SECTION. Problems in the vertical 
amplifier may show up as a variety of symptoms. 
Low gain problems may be located by applying an 
input signal and monitoring it through the various 
stages (refer to waveforms adjacent to schematics). 
Attenuator problems may be either on the attenuator 
itself or within the vertical preamplifier substrate 
A3AL 

8-49.. Problems can be isolated to either substrate 
A3A1 or to Vertical Output Assembly A5 by pressing 
TRIG VIEW on the front panel while applying a known 
signal to the main EXT TRIGGER input. If it is dis- 
played properly (approximately 100 mV/div), this 
indicates that assembly A5 is operating properly and 
the problem is in substrate A3A1. 

8-50. Bandwidth, rise time, or pulse response pro- 
blems can be caused by dirty CRT neck pins or by a 
faulty delay line. However, they are most likely caused 
by defective amplifiers or improper adjustment. 



8-51. HORIZONTAL OUTPUT AMPLIFIER. If no hori 
zontal deflection can be obtained under normal sweep 
conditions, the problem may be either in the time 
base or Horizontal Output Assembly AIL To quickly 
determine which is at fault, put the oscilloscope in the 
A VS B mode and connect a 1-kHz sine wave to the 
channel B input. If horizontal deflection is present, 
the horizontal amplifier (and sync amplifier) are 
operating properly and the problem is in the time 
base. If no horizontal deflection occurs, then assembly 
All is probably defective, 

8-52. TIME BASE. Troubleshooting the time base 
can be difficult since it is a closed loop circuit and 
waveforms may be nonexistent in any part of the loop. 
Table 8-2 will help analyze problems under a no-sweep 
condition. Select main sweep, set the main TIME/DIV 
control to .1 mSEC, and put all other time base push- 
buttons in the out position. This puts the time base in 
an auto sweep mode. Set INTENSITY to approxi- 
mately midrange and set FOCUS fully CCW. 



Table 8-2. Time Base Troubleshooting 



INDICATION 


PROBLEM CAUSE 


Is baseline present? 


YES - Check input circuitry (HF/LF amplifiers or sync amplifier) 






NO - Proceed to next step 


RESET Lamp 


OFF 




Beam 


OFF 


Check reset/holdoff circuitry 


Beam position 


left 




(Using BEAM FIND) 




RESET Lamp 


OFF 




Beam 


OFF 


Check Miller integrator and associated circuitry 


Beam position 


right 




(Using BEAM FIND) 




RESET Lamp 


OFF 


With RESET lamp OFF, beam should NEVER be ON. Check gate 


Beam 


ON 


amplifier circuitry and CRT for grid-cathode short; then return to time 






base troubleshooting 


RESET Lamp 


ON 


With RESET lamp ON, beam should also be ON. Check gate amplifier 


Beam 


OFF 


and HVPS; then return to time base to repair second problem. 


RESET Lamp 


ON 


Check Miller integrator and associated circuitry 


Beam 


ON 




(Left side) 






RESET Lamp 


ON 




Beam 


ON 


Check sweep reset circuitry 


(Right side) 
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Table 8-3. Schematic Notes 



REFER TO ANSI Y 32.2 AND Y32.14 FOR SCHEMATIC SYMBOLS NOT LISTED IN THIS TABLE. 



ci.:j 



ETCHED CIRCUIT BOARD 



ASSEMBLY- 



ETCHED CIRCUIT BOARD 
ON ASSEMBLY 



VERNIER FRONT-PANEL MARKING 



VERNIER REAR-PANEL MARKING 



MAIN SIGNAL PATH 



PRIMARY FEEDBACK PATH 



SECONDARY FEEDBACK PATH 



LiJ 

LB 




SINGLE-PIN 

CONNECTOR ON BOARD 



v PIN OF A PLUG-IN 
BOARD (WITH 

X LETTER OR NUMBER) 



COAXIAL CABLE CONNECTED 
DIRECTLY TO BOARD 



COAXIAL CABLE CONNECTED 
TO SNAP-ON JACK 



FRONT-PANEL CONTROL 



TEST POINT 

(TP WITH NUMBER) 



SCREWDRIVER 



ADJUSTMENT 



BREAKDOWN DIODE 

(VOLTAGE 

REGULATOR) 



LIGHT EMITTING 
DIODE (LED) 



TUNNEL DIODE 



(925) WIRE COLORS ARE 
GIVEN BY NUMBERS 
IN PARENTHESIS 
USING THE RESISTOR 
COLOR CODE 

(925) IS WHT-RED-GRN 

0- BLACK 5 GREEN 
1 BROWN 6 BLUE 

2- RED 7-VIOLET 

3 - ORANGE 8- GRAY 
4 YELLOW 9-WHITE 



WAVEFORM TEST POINT 
(WITH NUMBER) 



COMMON ELECTRICAL 
POINT (WITH LETTER); 
NOT NECESSARILY 
GROUND 



SIGNAL REFERENCE 



SCHEMATIC REFERENCE 



FIELD-EFFECT TRANSISTOR 
(N-TYPE BASE) 



CIRCUITS OR COMPONENTS 
DRAWN WITH DASHED 
LINES (PHANTOM) SHOW 
FUNCTION ONLY AND ARE 
NOT INTENDED TO BE 
COMPLETE. THE CIRCUIT 
OR COMPONENT IS SHOWN 
IN DETAIL ON ANOTHER 
SCHEMATIC. 



OPTIMUM VALUE 
SELECTED AT 
FACTORY. TYPICAL 
VALUE SHOWN; 
part MAY HAVE 
BEEN OMITTED. 



UNLESS OTHERWISE 
INDICATED: RESISTANCE 
IN OHMS, CAPACITANCE 
IN PICOFARADS AND 
INDUCTANCE IN 
MICROHENRIES 



CLOCKWISE END OF VARIABLE RESISTOR 
NO CONNECTION 
PART OF 



VF (A) 



V - VOLTAGE 
F - FILTERED 



(A) - F I LTER SOURCE 
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Service 
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►CHOP BLANKING 



-CHOP BLANKING 



llV- 1 ► BEAM FIND LL 

P/0XA16 ■/ 
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TP4 (•) SEE 
+ 15V Y NOTE 1 





I I ! 
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| j P/Q A12 



C19 -L 
.OIUF'^ 

1740A-069-02-07-76 I 



NOTE: 1) SET TP4 AT +15.00 • 01V WITH R26 
LV AOJ 

2) ALL VOLTAGE BETWEEN ARROWS 
MEASURED AT NOMINAL LINE 
VOLTAGE (120 VAC) 



Figure 8-10. 

Service Information, Low-voltage Power Supply Assembly A 16 ( Sheet 2 of 2) 






Service 



Model 1740A 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 2 

1. Set front-panel controls in accordance with initial control settings in Section V. 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variations from those 
indicated should be considered normal. 



WARNING 



Voltages in the HIGH VOLTAGE Area are dangerous to life. Use extreme care in making 
measurements and observe precautions listed in the SAFETY SUMMARY at the front of 
this manual. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 2 

1. Set front-panel controls in accordance with initial control settings in Section V. 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 



A 


A i 


\ f 


' 'u 


U V 











10 V/DIV 
10 /iSEC/DI V 




1740A -07 1-01 -10-75 



Figure 8-11. Service Information , High-voltage Power Supply Assembly A15 (Sheet 1 of 2) 
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Service 



PARTS ON THIS SCHEMATIC 
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i — W\ 



+ 120V 



NOTE. HV DISABLES 

WHEN +120V SUPPLY 
DROPS TO ^+100V. 

THIS PROTECTS CRT 
FROM DAMAGE DUE 
TO HIGH BEAM CURRENTS. 



A15 
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20-32 
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Figure 8-11. 

Service Information , High-voltage Power Supply Assembly A15 ( Sheet 2 of 2) 
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Service 



Model 1740A 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 3 

1. Set front-panel controls in accordance with initial control settings in Section V. 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 3 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 



Coupling (channel A) 50D 

TIME/DIV (delayed) 1 mSEC 

DELAY 5.00 

Horiz display MAIN 

TRIGGER LEVEL (main) stable display 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 21 IB Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con- 
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 Vpk) at 5 kHz. 




.2 V/DIV 

V-4 .5 mSEC/DIV 





MODEL 1740A SELECT CHOP MODE 




10 V/DIV 

V* .5 mSEC/DIV 

AMPLITUDE VARIES WITH INTENSITY 



174OA-073-01 -10-75 



Figure 8-12 . Service Information , Gate Amplifier Assembly A12 ( Sheet 1 of 2) 
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Model 1740A 









Service 




Figure 8-12. 

Service Information, Gate Amplifier Assembly A12 (Sheet 2 of 2) 
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Service 



Model 1740A 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 4 

1. Set front-panel controls in accordance with initial control settings in Section V. 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 4 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 



Coupling (channel A) 5011 

TRIGGER LEVEL (main) stable display 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 21 IB Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con- 
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 




NOTE: 

1. OPTION 101: BD. NO. CHANGES TO 

01740-66517 AND THE 
FOLLOWING COMPONENTS 
ARE DELETED: C77, CR28, 29, 
Q21, R139 AND R140. 

R142 AND R143 ARE ADDED, 
AND CR25 IS MOVED TO OPT 
101 POSITION. 

2. P2 PIN NUMBERS DO NOT AGREE WITH 
MARKING ON CIRCUIT BD. 




DEPRESS TRIG VIEW 




C22, C64, C65 AND C 66 ARE LOADED 
ON BACK. 



Figure 8-13 . Service Information , Vertical Preamplifier Assembly A3 (Sheet 1 of 2) 
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Figure $-13, 

Service Information , Vertical Preamplifier Assembly A3 'Sheet 2 of 21 






Service 



Model 1740 A. 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 5 

1. Set front-panel controls in accordance with initial control settings in Section V. 

2 . All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 5 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Coupling (channel A) 50Q 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 211 B Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con- 
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 




.1 V/DIV 

V/ .1 mSEC/DIV 




-Ay 5 V/DIV 
V-4 .1 mSEC/DIV 




.2 V/DIV 

.1 mSEC/DIV 1740A-077-01- 10-75 



Figure 8-14 . Service Information , Vertical Output Assembly A5 (Sheet 1 of 2) 
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Service 




Figure 8-14. 

Service Information , Vertical Output Assembly A5 ( Sheet 2 of 2) 
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1740A-078- 10-75 



NOTE 

See Figure 8-13 
for Assembly A3 
Go m ponent I d entific ation 





Service 



Model 1740 A 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 6 

1. Set front-panel controls in accordance with initial control settings in Section V. 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 6 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 



Coupling (channel A) 50Q 

TRIGGER LEVEL (main) . stable display 

DISPLAY ALT 

TRIG VIEW engaged 



2. Set monitor oscilloscope TIME/DI V and VOLTS/DI V controls as indicated under waveform(s). 

3. Connect HP Model 21 IB Square-wave Generator 50-ohm output to Model 1740A channel A INPLJT con- 
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (,6V) at 5 kHz. 




1 V/DIV 

V 4 1 mSEC/DIV 




2 V/DIV 

V7 2 mSEC/DIV 




5 V/DIV 
2/JSEC/DIV 

MODEL 1740A SELECT CHOP MODE 





1740A-079-01 -10-75 



Figure 8-15. Service Information , Vertical Control Switching Assembly A13 and Vertical Preamplifier 

Assembly A3 (Sheet 1 of 2) 
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Service 




TOR 
, U4B 



OPTION 101 A3 BOARD NO 
CHANGES TO 01740-66517 
AND MAKE THE FOLLOWING 
CHANGES' 

1 DELETE A3C77. A3CR28, 29, 
A3Q21, A3R139.& A3R140. A 
2. MOVE A3CR25 TO POSITION 



1740A-079-02-07-76 



P/0A3 


P/OA13 


C43-62, P/O PI P/OS 1 A 

7173,76-78 P/OP2 U1-4 

C R 1 121, 23 P3.4 VR5 

25 28 Q10 21 

L5.6 R91 103, 

105-124 
131 140, 144 


S1A-C 

S2A-C 

XA3P3 

XA3P4 


P/O A 14 
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Service Information, Vertical Control Switching Assembly A1 3 and Vertical Preamplifier Assembly A3 (Sheet 2 of 2) 
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Service 



Model 1740 A 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 7 

JL Set front-panel controls in accordance with initial control settings in Section V. 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 7 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 



Coupling (channel A) 50fi 

TRIGGER LEVEL (main) stable display 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s), 

3. Connect HP Model 21 IB Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con- 
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 
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Figure 8-16. Service Information , Main Trigger f P/O Assembly A7 (Sheet 1 of 2) 
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Figure 8-16. 

Service Information, Main Trigger, P/0 Assembly A7 (Sheet 2 of 2) 





Service 



Model 1740A 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 8 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 



Main TRIGGER LEVEL fully cw 

AUTO/NORM NORM 

SINGLE engaged 



RESET light should be off 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 8 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 



Coupling (channel A) 500 

TRIGGER LEVEL (main) stable display 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 21 IB Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con- 
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 
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Figure 8-17. Service Information, Main Sweep Assembly A8 (Sheet 1 of 2) 
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Figure 8-17. 

Service Information , Main Sweep Assembly A8 (Sheet 2 of 2) 
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Service 



Model 1740 A 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 9 

1 . Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

DLY'D TIME/DIV 50 pSEC 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 9 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 



Coupling (channel A) 50Q 

DLY'D TIME/DIV 10 p SEC 

DELAY 5.00 

Horiz display MAIN 

TRIGGER LEVEL (main) stable display 



2 . Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 21 IB Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con- 
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 
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Figure 8-18. Service Information , Delayed Trigger Assembly A 10 and Horizontal Sweep Assembly A7 

(Sheet 1 of 2) 
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Service 



Model 1740A 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 10 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 



DLY'D TIME/DIV 50 M SEC 

AUTO/NORM NORM 

SINGLE engaged 

Both TRIGGER LEVELS fully cw 



RESET light should be off 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 10 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 



Coupling (channel A) 50ft 

DLY'D TIME/DIV 10 pSEC 

DELAY 5.00 

Horiz display MAIN 

TRIGGER LEVEL (main) stable display 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 211B Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con- 
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 




Figure 8-19. Service Information , Delayed Sweep Assembly A9 (Sheet 1 of 2) 
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Service 



Model 1740A 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 11 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Sweep mode A vs B 

Spot centered on CRT. 

BEAM INTENSITY barely visible spot 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 11 

1. Set front-panel controls in accordance with initial control settings Section V, except as follows: 



Cou ; H ag (channel A) 50Q 

TRIGGER LEVEL (main) stable display 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 21 IB Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con- 
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 
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Figure 8-20 . Service Information, Horizontal Output Assembly All and Horizontal Sweep Assembly A7 

(Sheet 1 of 2) 
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Figure 8-20. 

Service Information, Horizontal Output Assembly All and Horizontal Sweep Assembly A7 ( Sheet 2 of 2) 
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Sf-r\ n *i 



Model I V in A 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 12 

Si r MumI 1 1 ; i i n I » niiiroj^ ns Jcrordanci' with initial control settings in Section V except ns follows - 



SAV<ep ■ ■ I ,({►• A VS Pi 
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S j m j t ( i altered <■ i r ! ( 1 !\T 

.Mi n< rdd'enred to chassis ground. All indications arc nominal unci t-V ! vunalion from those 

indicated MvmM In- . ■■ mstdcred normal. 
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Figure s Jf. S'cn nv Information, Gate Schmitt, P () Assembly A7 {Sheet ! of IP 
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Figure 8-21. 

Service Information, Gate Schmitt, P/O Assembly A7 (Sheet 2 of 2) 
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Figure 8-23. 

Information, Option 101 Interface Assembly A14 (Sheet 2 of 2) 
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Figure 8-24. Interconnection Diagram ( Sheet 1 of 2) 



